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moſt Men, that there are ſcarce any that 


diſtinctly conceive all the Simple Ideas that 
enter their Compoſition; I ſhall not pre- 
tend to ſettle the Signification of theſe 
Words in their ùtmoſt extent; it will be 
enough to my preſent purpoſe, to give 
the Senſe I ſhall apply to them in the fol. 
lowing Diſcourſe, 
F ll. By Nature, Wars 85" il this vaſt, 
if not infiaire Machin of the Univerſe, the 
Perfect and Wiſe Production of Almighty 
God, conſiſting of an infinite Number of 
leſſer Machins, every one of which is ad- 
juſted by Weight and Meafure, By the 
Laws of Nature, I mean, thoſe Laws of 
Motion by which natural Bodies are go 


vern' d in all their Actions upon one ano- 
ther, and which they inviolably obſerve 
in all the Changes that happen in the na- 
tural State of things. But here we are to 1 


diſtinguiſh between the Laws of Creation: Wh 
and thoſe of Nature, for not only the great 
Bodies of this Univerſe, but the inferiour 
Machins thereof, were. created by a different . 
Law from e now. _ 
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Ill. 1 hat chere is no ſuck ching as 
an 2 — Soul animating this vaſt Sy- 
Mem according to Plato, nor any Subſtan- | 
i Forms: according to Ariſtotle, nor any 
VOmniſcient Radical Heat according to Hip- 
ocrates, nor any Plaſtick Virtue according 
o Scaliger, nor any Hylarchic Principle ac- 
Pording to Henry More, is evident from 
he following Conſi derations'; 1 Theſe 
are meer Allegorica! Terms coin d on pur- 
doſe to conceal their Author's Ignorance. 
\ ries the Philoſophers cou d not account 
the appearances of Nature, they were 
F 0 Sar from owning any want of Kdo w-. 
1 C..- that to keep up their! Credit wich 5 
Ne choughtlets and credulous part of Man- 
xz ind, they attributed theſe unaccountable 
ffects to ugintelligible Beings of their 
on Concrivance, which neither had Foun- 
ation nor Exiſtence in Nature: But who-. - 
ver will give themſelves the leaſt trouble 
| o conſider the Matter, will plainly fee; that 5 
* 98 meant nothing by thoſe ama? | 
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et aqd, caie- Methods, than employing 

thelt ſublervient Divinities, 3. The Ap. 
pearan es themſel ves, to ſalve which they 

Were contriw d, may be by more: intelli- i 

gible and. leſs indirect Princighes accqunted 

lor, as in ſome meaſure ſhall be afterwards 
ſhown. 4. Laftly, Theſe very Beings will i 
not ſerve the deſiga of their Creation, un. 
els we endow em with Powers: and Fa- 
<ulties above, cher Dignity of: ſuchclecondary il N 
ents. 

* . The Ke Nature: which | 

| ſeems mas. 1 to the * lf 1 


= one oe | 
Wl ach to th che Changes in 
: e . of, ER are brought 

ü about, - 
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— Natural Weiden 
| Ta all Bodies inviolably obſerve, 
_ which of themſelves natural 5 acting, = 
never itrandgrols in the leaſt degree, 
whillt God Almighty preſerves tliem in their 
Faculties and Operations. This Great da- 


chin of che Aniveſe, may in ſome degree 


be liken d to a dad Piece of Clock» 
Pork, form'd upon Geomerrick Principles, 
which naturally, and of it 1elf (us Jong 
as the Parts are kept together) will go 
on in the ſame conſtant tenour of Motion, 


valeſs diſturb d by ſome. external Farce ; 
the Movements of this Clock: Work de- 


pend upon tholle General Rules, according 


to which, one Part communicates its Mo- 


ies to another, and are particulatly de- 
I termin d by the Oonfiguration of che ſe- 


Pieces of which it conſiſts. I Hall 
not ere conſider the Actions of Beings, 


1 that have a Power of Fee Mil, nor even 
of chole that have Self-Motion, ſach as are 


. all Animal Agents; nor do [ in the leaſt 
l degree exclude the Govenment of God A 
4 in this World. On the contrary, 


* principal Deſi ign is to demonſtrate his 
* continued 


6 HPhiloſophical/Pztnciples 
continued Providence from evident Princi -· 
ples, and to convince the World, that he 
not only has the Springs of this Great Ma- 
chin, and of its ſeveral Parts in his own 
Hand, and is the firſt Mover; but that 

wichout his continual Influence and Sup: 
port, the whole Movement would ſoon 
fall to Pieces. Beſides this, he has reſerv d 
to himſelf the Power of Diſpenſing with 
theſe Laws, when he pleaſes. s 
F V. It is not my Deſign here to ex- 
| plain all the particular Laws of Motion, and 
of the Actions of Bodies upon one ano- 
ther, nor cou d it be well done in ſo nar- 
row a Compals as I ha ve propoſed to my 
ſelf, I ſhall here only ſet down the Gene- 
ral Laws of Nature, which virtually include 
theſe others, and infer ſuch Concluſions 
from em as | find moſt neceſſary for clea- 
ing ſome parts of ow rw ne. ba 5 
courſes. 


IK” Area 3 


— — "RY 


— 2 = * 5 * l — * 
_ 5 
an % S-.-% 
14 3 
* $ * 1. 
+ * 1 5 > * 8 


LAW * 


1. . Bodies perſevere in 5 Wit 
= State of. reſt, or of moving for- 
ward in a ſtrait Line, unleſs forc'd our of 
that State by ſome outward impreſs'd Vio- 
lence i. e. all Bodies at reſt will naturally, 
and of themſelves for ever continue in reſt, 
unleſs ſome external Cauſe put em in Mo: 
tion: And all Bodies in motion will na- 
turally move forwards for ever in the ſame 
ſtrait Line, unleſs they are ſtop d by ſome 
8 oppoſite Force, or turn d our of their 
Courſe by Tome kenny directed Vio- 
+ | lence. F 5 


$ VI. To ſhew how ical this 


aw is obſerv'd by natural Agents, we 


need only conſider it never has been ob- 
ſervd that any Body did of it (elf, bring 
it ſelf from Reſt to Motion, nor that ever 
W any Body in Motion, brought it ſelf to 
Reſt; Nor that ever any Body in Motion, 
Jof it (elf altered its Courſe, but that 


where ever ſuch Changes happened, there 
B 4 ä 


— Eriain Projeils wou 1000 lor ever mor 


did not ſomes 
with a differen TP Direion alcer their Dey" 
A Tep who 


State, and 
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places of thernſelves, all 


chang d their places 


Things wou'd run into Confuſion, on ; 
lar chere be any certain Laws to gg¹ 


Sol 


the. Motions. of ahe Univesſe. 


on, in che ſame right Line, did not the 
36 1 505 own com or the Ruggedneſs 


they a 55 8 
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their Motian ; . 


8 their Cohehon, 
hinder one e Alen e 
wou d never. Bk to turn round dig. 
the Air, gradually impair its 7 5 
Natural Bodies conſiſt of a. Maſs of Mat- 
ter, Woes i ha it ſel, can never alter its 

odies. 105 once at reſt, 0 1s 
mol os o, golck 52 new Force. 


am ne Energy will conpigue- em in Mann: i 
ugh 5 dae *. e oj 
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cle If in Mation, che 4 


Sn. (Moreover, where 8 in Nate r 
an anadive Princi le, which Mr. Newton . . 
very well per: by the vis inertiæ, 
als Bodies reſiſt to the utmoſt of 
their Power, any change or alteration * 8 
their State, whatever it be, either of Reſt, 
Motion, or its Direction; And this Refi. * 
ſtance is always equal in the ſame Body, 
and ĩn different Bodies is proportional vo 
the quantity of Matter they contain. 
There js required as much Force to Rop a 
Body in Motion, as is required to x ut. Kin . 
Motion, and 2comre; And therefore ſince 
cke ſame Body equally reſiſts the contrary _ 
equal Changes of its State, this Reſt- _ 
dance will operate as powerfully to keep 
a Body in Motion as to keep it at Refi 
and eee of it Jelf, it can never 
2 change its State of Reſt, Motion, or Dire- _ . 
aion; for to change its Direction, is the . | 
ame ching as to move of it ſelf another 
way. Natter then of it ſelf is ſo far in- 
different to Motion or Reſt, that it is no 
more inclin'd to the one than to the other, 
und does no lefs Reſiſt a * from Reſt 


=, 


e Philolophical' Principles 
to Motion, than from Motion to Reſt. 
This vis inertiæ is no where more conſpi- 
cuous than in the ſudden Motion of 2 
Veſſel full of Liquor upon a Horizontal 
Plane, at firſt the Liquor ſeems to move 
with a Direction contrary to that of the 
Veſſel, not that there is really any ſuch 
Motion impreſs d upon the Liquor, but 
that the vis inertiæ endeavouring to con. 
tinue it in its State of Reſt, the Veſſel 
ean't immediately communicate its Motion 
to the Liquor; But the Liquor perſeveres 

in its State of Reſt whillt the Veſſel makes t 


forward and ſo ſeems to move a contrary it 
way. But when once the Liquor has 
the Motion of the Veſſel communicated to 0 
it, and begins to move with a velocity I 


cqual to that of the Veſſel, if the Veſſel IN 
be ſuddenly ſtop d, the Liquor continues 
its Motion and daſhes over the ſides of the 
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x" vin. Howe" it is di Wiſs no 
Particle of Matter, nor any Combination 
of Particles, i. e. no Body, can either move 
of themſel ves, or of themſelves alter the 
Direction of cheir Motion; Matter is not 
endow'd with Self motion, nor with a 
Power to alter the Courſe in which it is 
put, it is meerly paſſiye and muſt Ge 
ever of ir ſelf continue in that State and 
that Courſe that it is ſettled in; and indeed, 
if it can't move of it (elf, ic can never 
alter its Courſe of it ſelf voliew in Motion, 
for to alter its Courſe of it ſelf is only to 
move of i 12 after a particular manner. 
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FIX. Hence i is Evident, that no 
Body put in Motion will naturally, and of 
it ſelf move in a Curve Line. All Motion 
is naturally forward in the ſame ſtrait Line 
with the Dire@tion of the moving "1 E 

6 uz 


— 


bote ne ever moves in a Curve Eg 
mult in every Point alter its Direction, 

and therefore naturally of it (ell, no 0 body 
Fil ore in a Curve * Har 


colon . ine 

8 X. Hence the great Bodies as: chi 
Une the Pleuets, their Satellits and the 
Comets do not naturally and of theraſelve 
(tho at firſt putin Motion) move in their 
repecti ve Orbits, which ate Curve. Lines te- 
turning into themſelves, but ate kept ia 
by ſome attractive Force. which if once 
Teen they wou d for ever run out in 
hr Lines, and canſequencly the Moti ons 

of theſe Great Bodies in their Orbits do abſo- 
ls depend upon this. attractive Force, 
bn ah t 
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8. XI. Hence aticher aa 


a mean not one of 'em_ particularly ) is 
lein to Matter. i. e. Matter is it 


rent 
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cent; as as to == 5 hefe 1 — 


does as much reſiſt its being chang, q Thom 
Reſt ro Mation, . as it does | the. being 
chang d from Widen to Reſt. And as 
any Force will imprint ſome de doe, Me- 
tion on 2 quieſpent Body, ſo the ſame de- 
gree of Force irnpreſsd at che ſame time, 
with a contrary DiceRtion, will bring i ic. 
to Reſt again, bur it. is not neceſſary to tlie. 

Being of Matter; that it be in, Reſt or Mo- 
tion, for Matter wilt be ſtill W in 
which.e ever of theſe: States it be. 
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car Ds ic is not "elſe's to, 
Matter to be either in Reſtor in Motion, 
it is evident that the preſer vation of a 
Body in Reſt or in Motion ( alter the ER 
Inſtant ) does abſolurely. depend - upon 
Almighty God as its Cauſt, no part of Mat- 
ter can move it ſelf, nor when put in Mo- 
tion, is this Motion abſolutely eſſential to 
being nor does depend upon it (elf, and 


5 wt 


therefore the- preſervation of chis Motion 
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muſt depend upon. ſome other Cauſe, bu: po 

there is no other Cauſe aſſignable, but 

that Omnipotent Cauſe of the 1 

of the Bein and Faculties of all natural 

oY 19% ents.” © 57 Withis Corollary does in no 
_.. _ manner 1 0 ich the preceding, Law, 
4s perhaps ſome may think, for by that 
Law, the inability. in Natter (arif ing 
from its vis inertiæ) to change its State of 
Motion, Reſt, or Direction is declared l 
whereas by this Corollaty, the immediate 

Cauſe of this vis inertiæ ĩs refert d to, v. 

the Influence of the Divine Power, for 
though by this vis, Bodies perſevere in their 
State of Motion, Reſt and Direction, yet 

this vis is not eſſential to Matter, but a po- 

ficive Faculty implanted therein by the Au- 

thor of Nature, as ſhall. be * 


more fully * d. I | 
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| Cx lll, Hence the Necellty of a va. 
“ aum, or ſpace. diſtin from Natter, is 
clearly demonſtrable ; ; for ſince by, their 

vis 


dk Natural Religion. 5. 
vis inertiæ, all Bodies reſiſt to the utmoſt 
of their Power, any Change or Alteration 
of their State. whether of Motion or Reſt. 

And ſince the Reſiſtance in the ſame Body 


of 
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a Five yur Graviries ac 
contrary to Experience, there is a: Necsb 
ſity of admitting Vacuities in che lax 
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of Force produce any Degtee of Motion 


H. "HE — 8 in the 
| Wart yr of re, ee. al. 
ways 3 e impreſs dim 
r 17 are produod a te: lame Df 
rection with char of the moving Foro. 
Effects are al way proportionabie co 
their adequate Cauſes, and if any: Degtee 


a double of the lame Force wil 
produce a double Degree of Motion, and 
a triple, a triple, and ſo on; and this 
Motion muſt proceed in the (ame Dire. 
ction with that of the moving Force, | Rin 
from this only the Motion ariſes; and be: 
cauſe by the former Law, Bodies im Mo- 
tion cannot — — Direcion- ob 

them- 


themſel ves, | ſs ſome new Force 
alter its Courſe, it muſt proceed in the ame 
Direction with that of the moving Force. 
And if the Body was before in Motion, 
the Motion ariſing from this imprets'd : 
Force, if in the ſame Direction, does fo 
much - increaſe. the former Motion; if ic 
has a contrary Direction, it deſtroys a 
art of the former Motion, equal to that 
which is impreſs d; when it has a Dire- 
ction oblique to that of the former Motion, 
i eicher added to, or ſubſtracted from 
the former Motion, according as the Mo- 

tion atiſing from a Compoſition ot theſe 
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XV. Hence it is evident, chat in 
che preſent, Conſtitution of things, there 
Jaaa be no perpetual Motion. By a perpe- 

tual Motion, I mean an uninterrupted 
Communication of the ſame degree of 
Motion ſtom one part of Matter co aoother” 
ain eds... 
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do for ever continue in the ſame, but in ſo 
far as they are reſiſted or Rop'd by other 
Bodies, but a Circulation of the ſame 
quantity of Motion, ſo that it perpetu- 
ally return undiminiſh'd upon the firſt Mo- 
ver. For by this Law, the Motion pro- 
duc d is but proportionable to che genera- 
ting Force, and all Motions on' this Globe 
being perform'd in a reſiſting Fluid, viz, 
the Air, a conſiderable quantity of the Mo- 
tion muſt be ſpent in the Communication, 
on this medium, and conſequently it is 
' impoſſible the ſame Quantity of Motion 
fhou d return undiminiſhed upon the firſt 
Moyer, which is neceſſary toward a per- 
petual Motion. Moreover, the Nature 
of Material Organs is ſuch, that there 
is no avoiding a greater or leſſer degree 
of Friction, though the Machin be form d 


according to the exacteſt Principles of 


Geometry and Mechanicks, there being no 
= congruity nor exact ſmoothnels in 
Nature; the manner of che Coheſion of 
Bodies, and the ſmall proportion the ſolid 
Matter bears to the vacuities in em, and the 
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Nature of the conſtituent Particles of Bodies, 
not admitting the ſame. Beſides, how very 
imperfect our moſt finiſhed Mechanick Per- 
ſormances are, a very ordinary Microſcope 
will cafily diſcover- Now theſe things 


muſt very conſiderably diminiſh the com- 


municated Force, fo that it is impoſſible 


there ſnou d be a perpetual Motion, unleſs 
the communicated ' Force were ſo much 
greater than the Generating Force, as to 
recompence the dimunition made therein 
by all theſe Cauſes, ſo that the impreſs d 
Motion may return undiminifh'd to the 
firſt Mover. But that being contrary to 
this Law, it is clear that the Motion muſt 
continually decreaſe, till it at laſt ſtop, and 
conſequently there can be no perpetual 
Motion in the preſent State of Things. 
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XVI. DEHuLSE or Reaction 
IXI always equal to Im. 
pulſe or Action, or the Action of two 
Bodies upon one another is always equal, 
but with a contrary Direction. i. e, The 
ſame Force with which one Body ſtrikes 
upon another, is return'd: upon the firſt 
by chat other; but theſe Forces are im. 
preſs d with contrary Directions. 
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Whatever pieſſes or draws another, is 
as much preis d or drawn by that other 
if one preſſes a Stone with his Finger, the 
Stone preſſes his Finger again. It a Horſe 
draw forward a Stone by a Rope, the 
Stone does equally draw back the Horſe, 

ſor the Rope being equally diſtended, 

both ways acts upon both equally, l, 

one ſtrike an Anvil with a Hammer, the 

Anvil firikes the Hammer with equal 

Force. The Steel draws the Magnet as 

much as the Magnet does the Steel, as is 
evident by making both ſwim in water; 

10 
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are een 2: 
ſo in pulling a Barge to Land by a Rope, 

the Bank pulls the Barge'as much as the 
Barge does the Bank; and in the deſcent 
of heavy Bodies, the Stone attracts the 
Earth as much as the Earth does the Stone; 
be. the Earth-gravirates toward the Stone, 
as much as the Stone does toward the 
Waal, And the Motions: produc d by 


Ae hee. Gravitations, are equal in both, 


only the Stone is altogether inconſi derable, 


in reſpect of the Bulk of the Earth, and 


conſequently the Velocity of the Faxth's | 
Motion toward the Stonẽ is inconſiderable, 


in teſ pect of the Stones Motion toward 
the en odds . the Motion of che 
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8 XVII. It a Body 4, be: impell'd by 
two different Forces, one in the Direction 
4B, with the Velocity ; another in 


| te Dire&tion 65 0 with dhe e N, 
make 4 8 to AC as M to N complear 
the Parolelogram 4 BCD, the Diagonal 

of which is 4 P. The Compoſicion of 

both theſe Forces will mike the Body de- 
ſeribe the Diagonal 4 D, and in the ſame 
time as it would have deſcribed eicher of 
ther the Pw”) ; for bt a1 force, whoſe 


Yelocie 


Velocity is N acts in the Direction AC, 
parallel to B D, it will not ia the leaſt 
hinder or deſtroy che Velocity in che other 
Force, by which it tends to the Line B D. 
Wherefore the Body will reach BD in 
che ſame time, whether the Force, whole 
Velocity is N, be impreſs d or not, and 
chereſore in the end of this time ir muſt 
be found ſomewhere in B D, in like man- 
ner, the Force, whoſe Velocity is as M, 
acts in the Direction 3, parallel to CD, 
and therefore will not binder the Velo- 
city in the other Force in proceeding to 
CD, and the Body will reach CD in the 
fame time, Aae the Force, whoſe Ve- 
locity is 17 act or not, and conſequently, 
in the end of the ſame time, it muſt be 
ſomewhere in C D, but it cannot be found 
in BD and C both, babe at i Win 
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ker Conſequences, all the Rules of, 
G4. Bodies 
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Bodies aſcending or deſcending in verti- 
cal Lines, may be deduced, as alſo, the 
Rules of the Congteſſes and Reflections 
of two Bodies, as the Geometers have 
1 ſhewn. From the preceding Corollary, the 
il Method of compounding and reſolving - 
= Motions in any given Directions may be 
drawn, for Example, the Compoſition of 
the direct Force AD, of any oblique ones, 
ſuch as 48 and BD, as allo the Reſo- 
lution: of the direct Force, into any ob- 
lique ones, ſuch as 4 3 and BD, as alſo 
the ratio of an oblique Force to move a 
Body, to that of the ſame Force coming 
vich a perpendicular Direction to move 
the ſame Body; for Example, let an ob- 
lique Force, as 4 C be impreſs d upon the 
| 
4 
( 


Body E in C, at the Point C erect a per- 
pendicular CD, and from 4 let fall a per- 
pendicular upon C D, and another upon 
CB; then by the former Corollary, the 
Force 4C may be reſoved into the two 
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Forces AD and AB, 1 
has any Energy to move the Body E; 
* the e Kere, as 2 2 


the lame "ROY coming wich a pedjpenifica 
lar Direction, as 4 B to AC, or as the 
fine of the Angle of Incidence A'B to the 
Radius 4 C. The ſame is true of che 
Energy of an oblique Stroke upon the Body 
E, to that of the n Rriking Ones 


cularly. on N 
g Corollary; ir 


From the ſame p 

follows that if a Body 4 be impell'd ot 
drawn by three different Forces in three 
different Direction AB, AE, AC, ſo that 
the 58 Pay * em, but con- 


wo — — — — — 


56 tinues 


fas in egi , 'rheſe three "Powers 
_ are to one Another as three right Lines 
drawyn parallel to their Directions, and ter- 


de mutual Concourſes. 1f 
AD' repreſent the Force by which the Body 
Ais muah ein A to 2, yu will the 


| 4 to 3 
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ſame 4 D — the | combing equal 
Force, whereby it, is impell d: from 4 to 


as AD impelling from 4 to D is e 
2 two others, in the Dire- 

ions E, to which the other 
from 4 to D, is as 4D to 


40, and 4 E or CD, reſpectively. S0 


35 two Forces acting in the Dire 
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D. But by the Rhine Corollary a Force, 
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Fons "AC, 4 E and being e len 
to the Force Acting in the irections 
AD, from 4 to D will be to the 
Force acting according to the Direction 
AD, from 4 to D, as AC, AE to 4D; 
and therefore the: Forces aQing i in the Di- 
rections 4 C and AE, and equipollont to the 
Force acting in the Direction, 4D are to 
this Force acting in the Direction AD, as 
AC, AB, or CD to AD, that is, if a 
Body be urg'd by three different equi- 
pollent Powers in the Directions AB, 
4, AE, theſe three Forces ſhall be to 
one another as AD, AC, CD reſpective- 
ly, 4. e. d. and this fi ;ngle Propolition is 
the Foundation of all the Mechanicks, as 
ſeveral Geometers have —_— ſhown; ſo 
that it is plain, theſe three Laws do vir- 
wally comprehend all the Rules of Me- 
chaniſm, and conſequencly, if any appea- 
rance contradict thele_Laws, or their nes 
ceſſary Conſequences, it is not to be Me. 
chanically accounted for. So then in our 
futute Inquiries, we have nothing to do 
N 10 * is Iramechanical, or 
no 


t 
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not according to the / eftabliſh'd Laws 
of Nature; we clearly to. evince, that it 
contradicts ſome. of. theſe Laws « or their 
ere, eee eee 
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can t move conſtantly in an Orbit, with 
the ſame Degree of Motion from one fin- 
gle impreſs d Force. If it move in an 
Orbit, let a Polygon. be inſcrib d in it, then 
ſince the Angles of this Polygon: are Ob- 
lique, the Degree of the Motion of the 
Body moving in this Polgon, mult, de. 
cceale at every Angle in proportion to the 
Sine of the Angle of Incidence, (ſuppoſing 
the Radius al ways the ſame) by the for- 
mer Gyollary ; but every Orbit is equivalent 
to a Polygon of an infinite Number of An- 
gles, and conſequently. the Degree of Mo- 
tion and Velocity ariſing from one ſingle 
| BY lle, muſt continually. decreaſe. by. a 
; 1 moving in an Orþit, and ſo muſt 
Aal be quice pen, and che Body, will be 
2 t reſt 25 EO Corollary 
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tk 0 XX. Hence there can be no perpe- 
tual Motion ariſing from one fingle Im- 
pulſe, for this Motion muſt be propa- 
gated in an Orbit, that it may return upon 
the firſt Mover, and if fo, it muſt conti- 
nually decreaſe, and at laſt tor. 
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XXI. Hence it is evident, that the Pla- 
nets and their Satellits, the Comets and the 
other Celeſtial Bodies do not move in 
| their Orbits (tho we ſhou'd ſuppoſe em 
ſolid) by the Force of one fingle Impülſe, 
but are kept kept in by ſome other 
Powers. We fee theſe Bodies do contitiue 
their Motions without any ſenſible Alte- 
rations, which they con'd never do if they 


moy'd only by the Force of one ſingle 
Impulſe. Let us then Enquire how ic 
comes about, that theſe Bodies do petſe. 
vert in their Motions, and de conſtancy 
e ' move 


I 


30 — 


move round in the ſame Tracts, wich- 
out making the leaſt Deviation; now, that 
can happen but one of theſe two ways, 
vi · Either by the Fotce of ſome Celeſtial 
Fund (call'd. „ fer which carries em 
about, or by ſome Retoutive Central Force 


trait Lines, when they are once put in 


Motion by the Fingers * him who fram'd 


this marvellous Machin of a World. 

& XXII. In order to account for the 
Celeſtial Appearances, Des Cartes ſuppoſes 
the Matter of this Univerſe to haye been 
at firſt divided by Almighty God, into in- 
numerable little equal Parts, each endow d 


wich an equal Degree of Motion, both 


about its own proper Center, and ſeperat- 
ly among themſelves, fo as to conſtitute 
a Fluid; as alſo that ſeveral Collections of 
theſe Parts, were endow'd- with a Motion 
about different Points (at equal Diſtances) 
as common (enters, ſo as tg — dif- 
ferent Vortices, and that theſe Parts being 
made round by ſuch inteſtine Motions, did 
Wa Cle of different Magnitudes, 
which 


which hinders , em from runing out in 


rene e 


which he calls the Matter of his and 
and Fileings of the Angular Paints of theſe 
Globules: dtiven violently many different 
ways, did make up the Matter of his firſt 
Element; and ſeeiug there wou d be more 
of this firſt Element than was ſufficient to 
fill the Vacuities between the Globules of 
the ſecond Element, he ſuppoſes that the 
temaining part wou d be driven toward the 
Center by the Circular Motion of theſe Glo- 
| from it; and being there amaſs d in a 
Sphere, wou d in the Center of ever V * 
tex produce a Body like the Sun; that the 
Sun being thus fram d, and moving about 
its own Axe with the Motion of the reſt 
of the Matter of the Vortex, wou d neceſ- 
ſarily throw out ſome Parts of its Matter 
through the Vacuities of the Globyles of the 
| ſecond Element, which conſtitute the Vortex, 
eſpecially at theſe Places hich are diſtant 
from its Poles, receiving by theſe Poles as 
much as it loſes about the Eccliptick, and 
by chis wou'd be able co carry round with, 
2 | 1 
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it theſe Globales which are neareſt, with 
à leis; and that ſo of neceſſity theſe Globules 
that are neareſt the Center of the Sun would 
be leaſt, for were they greater or equal, 
they vou d by reaſon of their Velocity, 
have a greater centifrugal Force, and there. 
fore recede from the Center. Now ſhou d 
it happen that any of theſe Sun - like Bodies 
in the Centers of the ſeveral Vortices ſhou'd 
be ſo incruſtated and weaken'd, as to be 


atrtried about in the Vortex of the true Sun, 


if it were of leſs Solidity, or leſs capable 
of · Motion than the Glebales, towards the 
- extremity of the Solar Vortex, then it wou'd 
deſcend toward the Snn, till it met with 
Globules of the ſame Solidity, and capable 
of the ſame Degree of Motion with it, and 
being fixt there, it wou d for ever be car- 
ried about by the Motion of the Vortex, 
without either approaching to, or receding 
from the Sun, and fo become a Planet. 
zuppoling this true then, we may imagine 
our Syſtem to have been at firſt divided 
into ſeveral Fortices in the Center, of which 
148 | =. 
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was a lucid, ſpherical / Body, and that ſome 
o theſe being gradually incruſtated, were 
ſwallow ed up by others, more powerful 
and bigger, till at laſt they were all de- 
ſtroyed and carried away by the biggeſt 
| Solar Vortex, except ſome few that Were 
thtoven of in right Lines from one Vorter 
to another, and became Comets. Hence it 
appears that the Planets that are neareſt the 
Sun, ate leaſt ſolid, which is Des Cartes s 
Reaſon, why the Moon ſhows al ways the 
ſame Face to us, becauſe that Hemiſphere 

| ſomewhat more ſolid than the other. As 

alſo. that the Matter of the firſt Element, 
which makes up the Body of the Sun, 
moves with greater Velocity the Parts of 
the Vortex, and the Bodies ſwiming there- 
in, that are neareſt it, than thoſe that are 
remoter, which is the reaſon why the Pla- 
nets next the, Sun, finiſh their Periods ſooner 
than thoſe that are more remote; and that 
thele Planets. move about their own Axes,. 
becauſe. they were Sun like, lucid, and 1e- 
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F XXIII. Now. not to mention the 
many Delfects in the Mechanical Produ 
ction of this immaginary Syſtem, 1 fall 
only take Notice ( as Dr. Gregory bas) of 
the known Celeſtial Appearances it contra- 
dicts; and the Abſurdities wou'd follow, 
tho we ſhou'd allow the Author all that 
he wou d have granted, And, 1. It is 
certain that a Vortex produc d by the Re- 
volution of a Sphere, about a givin Axis, 
wou d be propagated j in infinitum, if nothing 
did hinder ir; and ſeeing there muſt be 
as many ſuch Partices as there are fixt Stars, | 
one Vortex wou'd neceſſarily run into ano. 
ther, and every Particle wou'd be acted 
by a Motion compounded, of the Motions 
of all the Central Spheres,” which is ab- 
ſurd and contrary to that Conſtancy and 

Limitation obſervable in the Celeſtial Ap. 

pearances. 2. Since the Motion of the 

Parts of the Vortices neareſt the Center is 

ſwifter than that of the more remote, They 

will preſs upon the exterior Parts, and 

thereby perpetually communicate ſome 

10 MY of their Motion to them, and 1 
. ore 
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fore theſe interior parts of the Vortex, will 
be continually loſing ſome part of theit 
Motion, which nevet being reſtored, theſe 
parts mult gradually move ſlower, till at 
laſt the Motion is quite deſtroy d. 3. Ac- 
cording to this ee each Planet is 
of the ſame Denſity with the parts of the 
Vortex in which it ſwims, and is govern d 
by the fame Laws of Motion, and is as it 
were, only concreted parts of the Vortex: 
New the times of the periodical Motion, 
of Bodies, carry d about by a Virtex are 
in duplicat proportion of the Diſtances 
from the Center; whereas the Squares of 
Times of the periodical Motions of the 
Planets, are as the Cubes of the Diſtances 
from the Center, and conſequently the Pla- 
nets cannot be carry d about by a Vortex. 
4. If a Vortex run out in infinicum, then a 
Body carry d round by it, wou d certainly 
deſeribe a perfect Circle, unleſs ſomething 
ſolid did hinder it, and therefore, the greater 
Diſtance there were between theſe ſolid 
Bounds, or the larger the Baſon be which 
contains the Vortex, in reſpect of th 2 
U 
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of the Body carry d about in it, the nearer 
wou'd this Orbit approach to a Circle. 
i. e. The Excentricity of the Planets neareſt 
the Sun, would be leſs than that of thoſe 
more remote, the contrary of which is 
true, for that of Mercury is greater than 
that of Saturn. Moreover, fince the Pla- 
nets in this Vortex wou d neceſſarily move 
in Orbits nearly ſimilar to that of the ſides 
of the containing Baſon, it wou'd follow 
that the Apbelia of all the Planets ſeen from 
the Sun, wou'd be directed towards the 
ſame fixt Stars: but this too is contrary to 
Obſervation. Likewiſe the Matter of the 
Vortex (as of every Fluid) when bound 
up within ſtrait Bounds, muſt neceſſarily 
move faſter than when enlarg d in a wider 

Channel; i. e. the Planets mult move fa- 
ſter in their Peribelia, than in their Aphelia, 
which contradicts Experience. 5. A Body 
carry d about in a Vortex of the ſame den- 
ſity with it, wou'd neceſſarily deſcribe a 
Circle to whoſe Plane, the Axis of the cen- 
tral Body which produces the Circulation 
of cheFlid, woud be perpendicular bu 
. | 1 | th re 
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lar. Laſtly, The Comets have their Orbits, 


not only oblique, but ſometimes at right 
Angles with the Plane of the Ecliptick, 
ſometimes the Courſe of theſe Comets is Dia- 
metrically oppoſite to that of the dun; they 
perſevere in their Motions without any 
change, they deſcribe equal 4rea's by a 
Radius. from the Sun in equal times, they 
enter into the Vortex of the Sun, all > ich. 
is impoſſible, if the Solar Yortex movd 
round with Force ſuſſicient to carry theſe 
vaſt Bodies of the Planets. along with 


It 


altered and mended by t 


7 


there is not one Planer. to the Plane of 
whole Orbit the Sun's Axis is perpendicu- 


XXIV. This 7 re is ſome what 
4 | x famous Mr. Leib. 

nitz, he accomodates it better to the Cele- 
ſtial Appearances, and makes it agree more 
exactly to the Rules of Geometry: Je firſt 
of all ſhows, that all Bodies which in a 
Fluid deſcribe a Curve - Line, are mov d by 


the Fluid, for of themſelves: they wou d 


deſcribe right Lines, and nothing but che 


Fluid concurs to turn them out of cheit 


D 3. way: 


* 
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way. He next ſhows, that every Planet is © 
carry'd about by a Motion compounded of 
two other Motions, ix the Harmonical 
Circulation of the carrying Fluid, and the 
Paracentiical Motion of acceſs to, or receſs 
from the San. The Þlaners deſcribe Kess, 
by a Radius from the Sun, proportional to 
their times. Nowy the Fluid that carries 
the Planet muſt of neceſſity circulate ſo 
as to produce this effect, Wich cannot 
be done otherwiſe, than by ſuppoſing in- 
numerable concentrical Orbs of exceeding 
thinnels/ to make up the Vortex, every one 
of which has its own proper way of Cit- 
culation, viz. thoſe Orbs that are neareſt 
che Sun circdlate faſteſt, and the Veloci- 
ties of the Circulations are every where re- 
ciprocally proportional to the Diſtances of 
the relſpective Orbs from the Sun, which 
will neceſſarily make the Planer in what- | 
ever part of Vortex it is, deſcribe equal Areas 
in equal Times; for theſe Area's are in a 
compounded proportion of their Radi; or 
- Diſtances from the Sun, and a reciprocal | 
N of the Arches or Lengths _ 
the 


the Circulations, which- in Lu 5 will ; 
make 4 proportion of equality, and” 
this Law of Circulation of the Vortex 
be calls Harmaical. The Paracentrical 
Motion is compounded of two others, viz. 
the Excuſſary Impreſſion of the Flarmanical, 
Circulation, whereby: all Bodies moving 
in a Curve, endeayour to recede from the 
Center by the Tangent, and the Attraction 
of the Sun or 5 Gravitation of the Pla- 
net toward it; and this Leibnit is of Opi- 
nion, ariſes from . an Impulſe communi- 
cated by the Circulating Fluid. Now fiance 
the Planets move in Elliptick Oebits, in one 
of whole foci the Sun is, and by a Ra. 
dius from the Sun deſcribe equal Aea in 
equal Times, which no other Law of x | 
Circulating Fluid, but the Harmonical Cir- * 
culation can Account for, we mult find 
out a Law for the Paracentrical Motion, 
that may make the Orbits Elliptick. The 
Excu ſſary Impreſſion) of the Circulating 
Fluid, wou'd throw off the Planet ftom 
the Center by the Tangent. Wherefote the 
9 of the Sun, or the Gen 5 
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7 the Planets towards it, mult be ſuſi-⸗ 
cient to deſtroy this Effect; and beſides, 


to make them move in Elliptick, Orbits, 
which cannot be brought about, unleſs 


this Attraction or Gravitation; be recipro- 
cally as the Squares of the Diſtances: from 
the Focus, which is the Sum of Leibnits 4 


Doctrine upon this Head. 


S RXV. But even this Account of Wd 
Celeſtial Motions is undoubtedly falſe and 
inſufficient for theſe Reaſons. 1. The ca- 


mets, as was formerly ſaid, have their 


Orbits, ſome of them very oblique; nay, | 
ſometimes at right Angles with the - 
diak, and ſometimes the Courles of theſe. 


| Combs are quite contrary to that of the 
Planet: Now the Comets deſcribing about 
the Sin Area's, proportional to the times, 


moſt be carry'd about by a Harmonically. 
circulating Fluid, as well as che Planets, | 
and thus we ſhou'd have Vortices contrary 


to Vortices, which is very abſurd. 2. This 


Suppoſition is not only unreaſonable, but ? 


diſagreeable to the uniform Simplicity of 
Nature; nor Fes there, any thing in the Mo- 


; tions 


Cs | 
1 H 


b Famral "HA 


= the Heavenly Bodies ſo I : c 5 


to explain, as this very Hyppotbeſii, 6 — 
is introduc d to account for them. "Beſt des, 


3. In equable Motion, the Times are - 55 
ways as the Spaces dicectly, and the qe a 


locities reciprocally ; but in a Circular 
Motion, the Spaces in one Revolution are 
as the Radii, and in an Harmonical Circyla- 
tion, the Velocities are as the Radi recipro- _- 
cally, and therefore the periodical Times 
of a Fluid circulating Harmonically, are in 
the Duplicate Proportion of the Kadli. 
Now the periodical Times of the Planets 


are in Seſquiplicate Proportion, and not 3 
Duplicate Proportion of the Diſtances — 


the Center or the Radii, and n 
the Planets cannot be carried about by an 
E circulating Fluid. To this it 

may be anſwer'd, that this  Harmonical © 


Pane, is not continued from "Mer- . 


to Saturn, but is interrupted, and 
3 only from Mercury's Peribelium to 


is 4phelium, and there breaks off, and be- ; 


pins again at Venus s Perihelium, and reaches - 
co her elan, * is there again inter- 
rupted, 


* 


* and ſo on cough the whole: Sy. 
ſtem of the Planets : But what a ghaſtly 
and 'umſightly kind of Deformicy | there 
wou d happen on chisSuppoſiti tion, e very one 
may eaſily fee, this is not like the unform 
and ſimple Mea ares of Nature. Befides, the 

Comets moving forward in the Zodiack, pals 
thrapph all cheſe Chafms and Interſtices 
and ögtwiͤrhſtanding, move in the ſame 
manner, as if they were carried by a Fluid, 
circulating Harmoically according to ſome 


uniform Law, neither do their Appearan · 
ces ſhew the leaſt Suſpicion of theſe larer- | 


ruptions. 
XXV 1. It being thus prov d. 2 * 
hs Celeftial Bodies do not revolve by che bi 
means of any circulating Fluid, they muſt ' 
be kept in their Orbits, by ſome AttraBive my 
Power in the Sun, or by fome gravitating Ne 
Power in them cowards bim, which is the on 
ſameching, fince it muſt be mutual by che Nou 
third Law. This Gra vitating or Artract- 15 
ing Power of the great Bodies of the Uni- Iub 
verſe towards one another, ſome Philoſo rg 


1 5 — Mcchancally to account Þ... 
| for, 1 
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or, from the Action of a Subtile Matter, 
which violently whirling round the Sun 
general, the Earth and the reſt of the 
/anets in particular, and acquiring there - 

y a Power of receding from the Center, 
ipels Bodies towards that Center about 
rhich the ftrongeſt Circulation is made; 
r being driven with an immenle Velocity 

right Lines according to all poſſible Di- 
(tions, irpels the Body according to 
he Direction of that part of this Subtile 
laid, which' is leaſt reſiſted by the inter- 
Poſition of other Bodies. And thus, not 
nly Bodies within the Sphere of the Earth's: 
\@ivity are impell'd towards it, but alſo 
he Planets do gravitate towards the San, 
ut without entering into the particular 
nanner of the Explication of Gravitation 
ccording to this Scheme, there be two or 
ee Objections againſt all the poſſible Ac- 
ounts of Gravity im particular, or Gravi- 
ation in general from the Circulation of a 
ubtile Matter. +. It is impoſſible from the 
rt Part of this En potheſis, to account for 
zodies gravirating towards a Point, ” ; 


44 Philoſophical Painciples 
ho Motion quaqud verſum in a great Circle 


of the Sphere, which is alledged to ſalve 
this Difficulty, is a Contradiction to Nature, 


o 1 * 
4 


no ſuch thing being either conceiveable ot 


poſſible. 2. It is impoſſible to explain 
whence the Circular Motion of this ſubtile 


Fluid comes, there mult be conceiv'd ano- 
ther ſubcile Fluid Moving after ſome cer. 


rain manner to produce the Motion of 


of that Fluid, which is the Cauſe of Gta. 


vity, and ſo on in infinitum, or elſe we 

- muſt admit its Motion without any Cauſe, 
which is harder to conceive than Gravity 
it ſelf. z. That Matter which is che 
Cauſe of Gravity, or by whole Motion 
it is produc'd in all the poſſible Mec ban. 


cal Explications thereof, muſt be without 


Gravity which is Abſurd Matter being 


every where in reaſon to be ſuppos d of 
the {ame uniform Nature, and i its Gravity 
to be always. proportional to the Quantity 
of its ſolid Maſs. 4. Bodies from the Im- 


pulſe of a Fluid can _ gravitate in pro- 
portion to their Surfaces, and not accar: 
ding to their Quant of Matter, which 
| - I 
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is contraray to Experience; for we find 
all Bodies gravitate in proportion to their 
Solidities, i. e. their Quantity of Matter; 
And thoꝰ this Difficulty may be remov d, 
by ſuppoſing Bodies to conſiſt originally 
of Cylinders of infinitely ſmall Baſes, for 
on ſuch a Suppoſition, theſe Clinders wou'd 
be to one another as their Surfaces; theit 


- {Baſes being nothing, and conſequently, the 
tf MGravities of Bodies, Which by the Action 


of this ſubtile Fluid are as their Surfaces, 
'© wou d be alſo as their Solidities, 7. e. the 
„ {Quantities of Matter they contain, ſince 
che Surfaces of the original Particles of 
© Bodies are as their ſolid Contents. Yet 
n this is fo very hard a Poſtulate, to require 
1. Bodies to be diverſified, only by the 
ut Lengths of their primitive conſtituent Cy- 
g nders, that I can't ſee how it can poſſibly 
of Haccount for all the varieties of Colours, 
y Taſtes and Smells, and other ſenſible Qua- 
y Wlities of Bodies, which ariſe from the Di- 
m verſities of the Texture and Figure of their 

0- ¶ conſtituent Parts. But that which in my 
*. Opinion, overthrows all ſuch Mechanical 
WY Eh es Accounts, 
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Accounts, however artfully contriv'd; is 
that. 5. There ſeems to be neceſſary to- 


ward a full Explication of the Appearan: 
ces of Nature, ſeveral different Conditions 


of this Univerſal Law of Gravitation, which 
cannot be Mechanically explain d, without 
ſuppoſing different Syſtems of this Fluid, 
to move after different Manners, and ac: 


cording to different Laws, which will nei 


ther accord eaſily tògether, nor ſeem like 
the Limitations and Simplicity of Nature 
That there are different Conditions of the 


Univerſal Law of Gravitation, neceſſarily to 


be ſuppos d, ſeems evident from the Nv 
ture of Light, as Mr. Newton has explain 


it from certain Experiment; and there art 


other Appearances in Nature, that ſeem to 
require Conditions different from that 
which governs the the Motions of the Ce. 


leſtial Bodies, and Cauſes the inflexions o 
Light, as ſhall be afterwards ſhown 


Now, to account Mechanically for thek 


different Conditions of the General Law of 
Gravitation, there mult of neceſſity be ſup 
pos d various and different Syſtems of thi 


lubtile 
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Eble Fluid, which looks a 8 2 = 
eſpecially if we conſider, that is not as yet 
known how many and how different theſe 
Syſtems muſt be ſuppos d to account for 
al the various Conditions ef this General 
Law, that may hereafter be diſcovered ne- 
ceſſary to explain che various Appearan- 
ces of Nature. 6. Laſtly, this whole 
Affair is more Nawnally and Simply to be 
accounted for from Finciples « now to be 
laid down.” 
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| Onto: 


N ”"_ XXVII. R= RAN has 1 laid 
ir appears, that the Attraction or Gravi- 
"i ration of Bodies toward one another, is 
net to be Mechanically accounted f 

"WW fince it has been likewiſe fem, 5 5 the 
N Planets cannot continue their Morions in 
\ their Orbits, without the ſirion of 


ſuch an Attraction or Gravitarion, it 1s 
| evident, that this mult be a Principle an- 
nex d to Matter by the Creator of the 
VWorld; it is a Principle no ways eſſential 

to 
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2 1s Mauer, = morn de Soon che 
_  riginofthe Celeſtial Motions, as Mr.Newta, 
Eo after him Dr. Gregory has demonſtrated 
And by the firſt Law of Nature and ito Oo. 
. no kind of Motion is eſſential 0 
Matter, and therefore Attraction or Grg. 
vitation cannot be eſſential to it; it is not 
2 Reſult from the Nature of Matter, be. 
cauſe the efficacy of Matter is communi. 
cated by immediate Contact, and, it can 
by no means act at a diſtance; for we ie 
an Object, becauſe the Light reflected from 
thence ſtrikes immediately upon our Or. 
gans of Viſion, we ſmell, becauſe parts of 
the. odorous Body touch che Nerves of out 
Noſtrils, and univerſally all the other Na; 
tural Effects of Material things are. per, 
form d by the meer Impulſe of one Body on 
another, whereas: this Power of 5 
tion acts at all Diſtances without an . 
dium or Inſtrument to convey it, a — 
ſes as far as the Limits (if any ſuch there. 
are) of the Univerſe. Beſides, by the fiſt 
Law. of Nature, Matter is entirely 10 
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- in. irs Naur, and can no more tend to 


or 


or r Jaw orher Bodies then eit ayes of | 
ir ſelf; likewile ſuppoſin ing this Gravitation 


one, and having reſpect on 


of he 


1257 of Matter toward « one ,ano- 
ther de 


roy'd,. y et ſtill Matter wou d be 


the ſame ASE Gf Subſtance, More- 


oyer, if there were but one indivilible Part 
of Mater i in bein 3, it could not be ſaid 
to have this Property, it baus a Relative : 
y to other 
Parts which ic attracts ; whereas 1 impenetra- * 


bilicy or any other of the eſlcgtial Prope erz 


ties of Matter continues With it, eva w en 
ic becomes indiyiſible. Laſtly; That c can, 


not be eſſential to Matter Which f is inten. 


| ded or remitted, but this Propert increaſes 


and diminiſhes reciprocally. as the Squares 

of the Diſtances diminiſh or increaſe, where- 
as impenettability, and the other eſſential 
Attibutes of Matter are always the ſame, 


| On all which Accounts, ic's plain that this 


Univerſal. Force of Gravitation i is the .& 
{c& of. the Divine Power and Virtue, b = 
which the Operations of Material Agents 315 


are prelerv d. And this Power of Gravita- wp 1 


tion being e thus impreſs de on Matter, 15 one 
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- tion of ſome ſubtile Fluid, and were there 
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reaſon of the Diflindtion between the Laws 


from its Nature, is the reaſon why itonghr 
not to be reckon'd among thoſe Exws 
which ariſe from the particular Texture, 
Figure and Diſpoſition of Bodies, ſuch as 
mot of the Laws of Nature or Motion 
ate. The Chief Difficulties that I can find 
have ſtraitned Learned Men, in admitting 
this Principle of the Univerfal Law of the 
 _ Gravitation of Bodies upon one another are, 
1. That they cannot conceive how this 
Principle can be Mechanically accounted for, 
and they think it Iinphiloſophical to adtmit 
any Principle in the Explication of the Ap- 
pPesarances of Nature which can't be thus ac- 
* Acorinted for, It is indeed in my Opinion 

| © certain, chat this Priciple cannot be M. 
" chanically accounted for; for there is no o. 
ther "Mechanical. Cauſe | conceivable, this 
Principle of the Gravitation of Bodies upon 
One another, can ariſe from, but the Mo- 
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no 


Hs Arqurene againſt al, == ES. 
plications, of Cravitalion ariſing from che - 
Motion of a ſubtile Fluid, hut chis one, 
vd. chat thereby theſe Parts gf, Matter 
ich are tbe Cauſe of, or produce Grazi- 
- ſation, are upon this Suppoſition, deſtitute 
of Gravity; I ſhou d chink it ſufficient to 
. prejudice any inquiſitive Man againſt ſuch 
Explications 3 for it's certain that Nature 
b 2 and conſiſtent with it ſelf, and 
wou d not deprive one patt of Matter of 
o Cardinal a Property, wich which the had 
.£ndow'd all che reſt. But cn the ad- 
miſſion of ſuch an Hjpotheſu remaves us 
but one Sep further from Inmechanical Pin- 
-ciples, for A Cauſe of the Motion 525 
ſubtile land, which is the Cauſe of Gravity 
zit flf-Immechanical, Nor has any Body 
| ever pretended .to Alen any other Caule 5 
of the Motion of this ſubtile Fluid, ur the 
Onnipofent Cauſe of the Iiuvarſe; and lance 
we mult: of Neceſſity admit che Macion 
of chis ſubtile Fluid, which, is the C pt 
«Gravitation to be unacę W. 5 
19 Cauſe, Why may we not kacbes a+ | 
FI E 2 | mit 
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mit this Ff Cauſe co have ipreſs'd: this 
Property in Matter, ſince that this Difficulty 
is the ſame in both; and that beſides, the 
firſt Suppoſition is burthen'd with ſeveral 
Additional ones, to which the fecond is 
not liable. There has never been any 
Syſtem of Natural Philoſophy offered to 
the World as yet, that does not requite 
ſome Poſtulates that are not to be accounted 
for Mechanically ; the feweſt any one pre- 
rends to, are the Exiſtence of Matter, the 
Impreſſion of Rectilinear Motions, and the 
Preſervation of the Faculties of Natural 
Agents, which no Man has pretended to 
account for from Principles of Mechaniſm ; 
and the Impreſſion of an attractive Faculty 
upon Matter, is no harder Poftulate than 
avy of theſe; but ſince it is Matter of Fact 
and Demonſtration, that Matter is in pof. 
ſeſſion of this Quality; for we daily ſee, 
that the Earth draws to its Center all Bo. 
dies within its Activity, we muſt allow 
of it, whether it be to be Mechanicdlly ac- 
counted for or not; anc ſince it is not to 
de accounted for fem Michenical Princi 
; "OT = EF + ples, | 


les, 20 Lthiok, T Thaye EE: -we 
muſt; of neceſſity refer it to the Power a and 
Influence. of the Firſt Cauſe of. all things, 
Ji Another Difficulcy ingenious Men have 
in the Conception, ot this Quality in Mat- 
ter, is how it can act at a Diſtance, with. 
out any Medium to, canvey. this Action, 43 
ol neceſſity it muſt. Now, were there 
no otbet Difficulty of the like Nature in 
Philoſophy but thi one, it might ſtumble 
judicious, Perſons; but we know the man- 
ner of Thinking and Refleftion,. of Remem-. 
bring and . are things not eaſily to 
be explaio'd, and yet we mult admit them. 
The Communication of Motion from one 
part of Matter to another, the Continuation . 
of. a Body in Motion after it is removed. 
from the impellent Body, and evn che 
fuſt Production of Matter and Motion, ate 
not to be accounted for, and yet there s 
no denying that ſuch things. really” are, | 
8 we are capable to explain how « our, | 
Souls and our Bodies act mutually | up- 
on one anotber, we may come to be E. 
Me ip conceive; how Matter ft 4.5 4 . 
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ſtance without atiy Medium; büt till TG, 
it is -ſufficient to- *know,” that ſuch 2 x Quiz: 1 
lity is actually lodg d in Matter, and-that i 
it is the Cauſe of all the "Great and Uni: 
form Appeararices of Nature. No wife 
and honeſt Man, who throughly under. 
ſtands the Matter, will offer to explain by: 
Rules of Mechaniſm, how this Syſtem of = 
things was produc, nor how the Faculties 
of Material Organs are preſer vd, whence | 
they aroſe, and what way they. ormu-' 
nĩcate their Actions and Influences to one 
another; it will ſuffiee ſuch; from the Pre. 
ſent Appearances to inveſtigate the Powers 
and Forces of Natute, and from theſe to 
account for future Obſervations and Ap. 
pearances; if we admit an infinitely Wiſe" 
and Powerful Being to have made this, 
d, there will be little Difficulty in als . 
lowing him to have impreſs d: on Matter 
what property be pleas d, aud if we 
wilt not admit of ſuch à Being, there are 


1 he much gr eater and harder Difficulties in the 


Mirhanicat Explication of the - f 
to be ſur mounted, as ſhalt be aſter⸗ 
ſhown. 5 XXVII. 


ward 


= 


= om it, is 1 2 as the 4 1 5 f 
thoſe Diſtances, and that at the ſame Di. 
ſtance, the Fe of the Attraction or Gra- y 
vication, of one part toward divers others, 
is as che Quamity of Matter they contain: 
By... the, Virtue and Efficacy of this Law, 
25 Planets mult e move in lip. 
Orbits, if they meer with no reſiſtance 
in the Spaces in whuch they move, (theit 
Diſtances from the Sun, and their Recti- 
linear Motions being once adjuſted by the 
Author of Nature,) and in 7270 a manner, 
that a Line drawn from the dim to chem, 
delcribes equal Areas in equal Times;. and” 
EK, eripdical, Revolutions will be in a2 
proportion of rheir pe Bi. 


FE theſe 0 2 al — 
turn round the Earth, as the Batth doch 
round the Syn, and the Sattellits of Varuri 
and Jupiter Pa them; As alſo the Comers 
will in very oblong Elliptiek Orbits deſcribe 
abaur. the Sun e in equal times; 
But becauie the San, not only attracts the 
Planets and Comets, as alſo theſe ks Sun, but 
 hkewile.. the Planets attract one another; 
their Orbits will be ſomewhat ircegular,and 
differ from exact Elkpſes which will be 
more ſenſible in che Motions of the Mom; 
becauſe She is ſo near to us; and this one 
Oonſideration, well apply d, will acodunt 
115 0 the Irregularities hichgrto obſerv'd im 
eleftial Appearanges, as Mr. Newton | 
"hh alter him Dr. Gregory has ſhown'; Like- 
wile. hace ; a great part of this our Globe is 
covcied, over with Water, it is plain that 
of the Force of this Attraction of the 
Sum and Moch, the Water that lyes directiy 
under them Willi be rais d above its ordi- 
ay EG which will likewiſe happen if 
_ theyare directly! in the oppoſite part o aut 
| Globe; e ee remptel pared of the 
Lo | 


* 
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—— Her leſs Sed — Sale 
and the Motions produc d in the Waters by 
the attraction of cheſt two Luminaries catre 
be obſerv d e 8 but their Forces 
make up a d Motion, which at 
new and full Moon is greateſt, Andi lead at 
the Quadratures, and theſe ellects ate vari- 
ouſiy limited by the different Diſtances of 
Irene from the Earth, their De- 
dinations from the nene, and the varlous 
Latitades of Places. By this Gravitation, 
Bodies on this Globe will preſs towards ĩts 
Center, tho not exactly chither neither, by 
reaſon of the oblate ſpber pherodical Figure of 
the Earth ariſiag from its diurnal Rotation 

ut its Axis. Thus wie ſee this one Ptin- 
ciple will account for all che great and oon 
ſtant Appearances of Nature, and none but 
chis will exactly anſwer any one, much les 
them all, which is a demonſttation of its 
Truth. And were not 2 Terreſtrial Phy- 
ſulogy more complicated than the Celeſtial 
by reaſon of the multiplicity of different 
Attractions: pi ing from the many Hf. 
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one) we ſhould doubtleſs ſee che Extent 
of this Principle, in accounting for che 
more minute, and leſs conſtant appearan . 
ces on this. our Globe, as in a great many 
we actually are. Add to theſe Conſideta 
tions; that we ate certain by the Effects, 
that che Gravitation by which the Plau 
are kept in their Orbits, and by which the 
Moon turns round the Earth, is — the ſame. 
Nature with that by which heavy Bodies 
tend toward the DO of the Earth, and 
conſequently, ſince. we feel: that Terreſttial 
Bodies are aracted by the Earth, and ſince 
 we-know: by the ſecand Law of Nature, 
that Action and Reaction are mutual and: 
equal, it is plain that every part of Matter 
attracts every other part, and that the Force 
ol this — Cas all other Virtues pro- 
pogated round in a Sphere] is recipto- 
cally as the Squares of the Diſtances from 
the Center ot the Action. In ſhort, ſince 
| 10 and Read; ion is mutual, and ſince 
the Pyimam Planets gra vitate towards the pt 
Sun as dv the Secondary, Planets tend to- oi 
the Primary ones . e 
_ cer i 
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cbeie Nations and ſince the Deren 


feſtial Gravity, ſince likewiſe the Sun di- 
Sun and Mou thoſe of our Fend it is 


plain they all, Sun, Moon, Planets and 
their Sateilits, mivtually, nen "pon on 
nern 

XXIX. Having 8 hg in . Cn 
ral; eftabliſh'd the Laws Laws of Nature, 


and deduc'd ſuch Conſequences from em 


Univerſal Law of ——— to ſolve the 
Celeſtial Apperances, and hinted the great 


bogy, let us next proceed to ſome oh the... 

moſt Univerſal 
and firſt of all, let us enquire into the Nature 
and Cauſe of Fluidity, which ſeems to conſiſt 


cali W upon othets un- 
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aud Increaſe- of this Gravitation is of - 
the ſame! Nature with that of our Ter- 


ſturbs the Motion of chat Moon, and the 


as we found neceſſary to clear ſome. Parts 
of the following Diſcourſes having like- 
wiſe ſhown the Neceiſity of admitting the ; 
Uſe of this Principle in the Celeſtial. Ply. | 


of our Terieſtial Phenomena; ; 
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principally in theMobility of ſome parts, with:: 
out carrying along with em the reſt, or wn 
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= d'or; leaſt, not mov d after che mange 
of ſolid Bodies, * All che Bodies in the Uni: 
vetſe are Originally compounded of ſolid 
Parts, tho not indiviſible, yet very ſmall 
and firm, and Fluids mult neceſſarily, takt 
in theſe foo Conditions. 1. That their 
Parts be extremely little, 4. e. ſo very ſmall 
thar no Eye, however aſſiſted, — able to 
perceive their Magnitude, we have been 
able to diſcover the Figures of Bodies ſwim- 
ing in Fluids, but no one as yet has been 
able to diſtinguiſh che Figures or Magni 
tudes of the conſtituent Parts of Liquors. 
2. That their Figures be ſpherical, or at leaſt 
ſpberiodical or approaching to one of theſe; 
ſo that they may touch only in a Point, 
and by conſequenoe, one Particle may ea. 
ſihy lip upon another, and for this End, 
; 2 They aſt be exactly ſmooth and po 

liſh'd,-and ſubjected to the Univerſal Ln 
of Gravitation, whereby each Particle of 
the Fluid attracts another, whence that co· 
heffon in the Parts of the fineſt natural 
Fluids proceeds; but their Gravity muſt 


be ſuch, that the Force thereo may eaſily 
e exceed 
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coed: the Force of their Coheſion; and 
=_ wo ate to diſtinguiſh between theſe 


ade that are naturally ſuch, there be- 


g no neceſſity of attributing any particu: 


Wee ro) the Parts of the firſt Kind, 


which own their Fluidity to the Force of the 
Particles of Fite, which tear aſunder the 


parts of ſolid Bodies, and keep em in 4 
Wen een and thereby make em 
9 the Form of a Fluid, whereas 


the Appearances of natural Fluids do ne- 


ceflarily require the Conditions in their 


Parts juſt now aſſignd. 3. The Particles 


Adab Fluids muſt be ſimilar, of equal 
Diameters, of equal Solidity, and conſe- 
uently of equal ſpecifick Gravities, that 
bey may be Homogeneous, and of the fame: 
nilorm Nature; from theſe general Sup- 


poſitions, all the general Appearances, rage 


be eaſily accounted fore 6 63t 6 


I:{mooth, hard, porous, ſpherical Par- 
eds of road Diameters, and equal [pect- 
ck. "Gravities, which have — em 


generated by the Force of the Fire, 
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e Space o . — — 
Laaer, as to be pervious on all Side 
Their Smoochneſs, makes em flip caſiy 
upon one another, the — kbrps/am 
fiotm couching one another 4 in man Fons 
than one, by both which, 
in ſliding upon one ascher is nenderedfh 
Tealt: poſſible; their Hardaels is the reaſon 
why Water is incompreſſible, when: the 
f Air lodg'd 1 in it, is exhauſted. 

© XXXI. The Poroftty of tlie Patti. 

* of Water (which is ſo great, that 2 
(ubiral meaſure of Water contains at leaſt 

forty times more Pores than Parts, for: Wi, 
ter is nineteen times lighter than Gold, and 
; conſequently. "nineteen times rarer thun 
Gold; and Gold will by much preflure 
* Water paſs throughi it, and ſo may be 
ſuppoſed to have more — ſolid 
Fans, and by conſequence, ater has 
above forty times more Pores than ſolid 
Parts) accounts not only for the different 
"Vpecifick Gravity between Water and other 
Nuids, ſuch as Mercury, but alſo why i 
is more eaſily concreted into à ſolid Form 
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-with' Ice,” prodigiouſly encreaſe the Effects 
and Force of Cold, we fee all Salis Bo- 
ics produce a Rigidity and Stiffaeſs in 
of Bodies to which they ate 
apply d, much like the Effects of Free- 
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ſeem eo proceed from ſome Salin Sub- 


Lance floating in the Air; we! ſer chat all 


Falts, but more eminently ſome, mix d 


Ang, we know, from Mr. Boyle's Hiſtory 
of Cold, that Freezing increafes the Di. 


menſions both of Solid and Fluid Bodies, 


Micr ofcopial Obſervations inform us, that the 


Figures of ſome Saks, before they theot 
into Maſſes, are thin double wedg'd-like 


Particles, which have abundance of Sur- 


faces in reſpect of their Solidity, which is 
the reaſon. why they ſwim in Water when 
they are rais d once, tho they be ſpecifically 
| lcavicr. Bat this Effect may be more juſthy 
attributed to the ſame Cauſe that is preſent · 
ly to he ſhown to be the Cauſe of Freezing, 
dix the ſmall Points of the Sales getting 


into the Pores of the- Particles of Water, 


whereby theſe Saks are ſulpended ia the 


Water. 
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diſſolves the alin Particles into a Fluid, 


breaks off their ſlender Points, and by its 


Action, keeps em in a. perpetual Motion, 
ſo. that they canfior ſhoot into a ſolid 
Wedge, and conſequentiy are not able o 
produce the Appearances — cold upon Bo- 
dies ; but in Winter they are leſs diſturb d, 
and more at liberty to approach one ano. 


ther, and by ſhootiag, into thoſe. Ch:)/tals 


(as we lee the Particles of artificial Salts 


do, when the Liquor is. expos d to the 
the Air) which by both their Extremities 


inſinuating themſelves into che Pores of 


Particles of Water, make em cohete; and 
fix em in a ſolid n The Dimenſions 
of free d Bodies are encreas d by the In. 


ſinuations of theſe Chry/tal Wedges i in their 
Pores, and the Particles of congeal'd. Water 
are kept at ſome diſtance from one ano. 
ther, by the Figure of theſe Chryſtals, which 
in Freezing, inſinuate chemlelves in their 
Pores; for a8 I have before ſaid, thele 
Chryſtals are oblerv'd to have the Form of 
a ee Wedge, whoſe Extremities ate 


Pointed 


porn een Middle bore 
and larger, ſo chat when” the -Exttermites 
have inſinuated themſelves into che Potes 
oft wass Particles, theſe Globulle cat. 
ack bf the Middle 255 theſe Chriſte; Rt 
lo cheſe ©Partieles in Freezing, ate kept at 
gleuter Diſtances ſrom one another,” thin 
they were when in a fluid Form, aud thus 
the Spaces between theſe ſpherical Parti- 
cles become larget and wider than before, 
which is one Reaſon why Ice becomes 
ſpecifically lighter than Water. But beſides 
this; chere ae many little Polunes f Air 
included at ſeveral Diſtanees, /both ft tft 
Fores of ther watery Particles, and in tie 
FN formi'd: by their ſpherical Pf. 
No by the Inſinuatron of theſe 
Lyle, che Volumes of Air are dri vt bt 
ob che Warery Particles, and many of em 
uniting keen Agger Volimer, woch 
thereby "have 4 greater” Force to 'exparid- 
themſetves than wen diſperſed, _ 
both enlarge the Dimenſions; and, Jeffen 


the ad Gravity of Water thus con- 
NLA e geal'd 
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geal'd into Ice. Hence we may — 5 at 
the manner, how Water impregnated with 
Salts, Barths or Sulphurs, Which are not 
eaſily diffolvible, may form itſelf into Me. 
tals, Minerals, 7 and other Foſfils, the 
Parts of theſe. Mixtures becoming a 'Ce- 
ment to the Particles of Water, or uh 


into their Pores, change em into thel 
differen Subſtances. W940 ky 
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Hence i it is x that Xa Quai of 
Water on this our Globe does daily rat 

ſome part thereof being every Bay bund 
into Animal, Vegetable, Mineral, or Nell 
: Subſtances, which are not calily diſſolvd 
into their component Parts again; ſor ſe- 
parare a. few Particles of any Fluid, and 
aſten them to a ſolid Body, or. keep em 
aſunder from one agother, and they ate 
no more fluid, to produce which, a con · 
iderable number of "_ Faule ar * 
e SO 3 oO 


10/61 is; 
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g ſmall, ſmooth, ſolid, ſpherical or 


pk, and les none of the Rays of Ligh 
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greater than the Diameters of the Pan 
of Light, to form Paſſages for ir. The So- 
lidity of the Patticles whereof Mercury con- 
ſiſts, and the ſmalneſs of the Interſtices they 
leave between them, accounts for that woli· 
derful Gravity of Mercury, above other 
Fluids, and the extreme minuteneſs of its 
Particles for the eaſy aſcent of Mercury by 
Fire, beyond all other Fluids. 

8 XXXIII. Ar ſeems to conſiſt of 
Ke contorted into ſmall Spheres, through 
the Interſtices of which, the Particles of 
Light may freely pals, and this is the Rea. 
ſon why it is ſo light, the ſolid Subſtance 
of the Tpires being very ſmall in propor- 
tion to the Spaces they rake up, their be- 
ing ſpiral Accounts for the elaſticity of Air; 
their being ſpherical Particles which give 
free Paſſage co any Heterogeneous Matter, | 
Accounts for Airs being compreſſible, 
as alſo how when comprets d it recains its 
fluidity, becauſe ſpiral Spheres, through 
which another Matter freely paſſes, when 
compreſs d, form themſelves into Spheriud, 
or * moſt reſembling. thein. .| This 


Ae 
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Account of the properties of. dir, 5 5 0 | 
haps, [pleaſe ſome; But chere is another 
which to me ſeems: the moxe genuine; for, 
if dir be ſuppos d to conſiſt of ſmall Par: 
ticles, which endeavour to recede from one 
another, with a Force reciprocally proportio- 
nal to the Diſtances betwixt their Centers; 
all the Appeatances of Air may thence be 
accounted for; for upon this pvtheſis 
they will compoſe an Elaſtick Huid, whole 
Denſity is proportional to its 2 ion, as 
Mr. Newton has demonſtrated; Prop. 23. 
Pag. 301. The Diameters of the Parti. 
cles of Air ſeem to be greater than thoſe of 
Water ; and the Diameters of the Particles. of 
pater, greater then thole of Mercury; and 
that of the Light, by far the leaſt of all, OY 
ſhall be afcerwards ſhown.” | 
CE XXX1V. Other Fluids (befidea this 
of the Light, under which Name I com- 
prehend all that which paſſes under the 
Name of Atberial or Schul Matter, which 
I ſhall examin hereafter ) ſeem to be com · 
pounded, of theſe Primitive Fluids viz. Ma. 
Fs 1. . NO Mgt 5 and of Par- 
5 5 ticleg 
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ticles of Salts, *Earths, Sulpburs; and ſuch 
like Ingredients, and the Varicties of ſuch 
mixt Fluids may in the general be thus eſti- 
mated. 1. Suppoſing all other things a- 
like, eſpecially the Primitive Fluid, and the 
Figure of the parts of the Ingredient, the 
mixt Fluids will differ proportionably to the 
Magnitude of the parts of the ſolid Body, 
which mixes with the Fluid; thus Water 
or Lymph mix d with Globules of Fleſh or 
Blood of a greater Diameter, will make a 
different Liquor from the ſame Lymph, 
mix d with Globules of Fleſh or Blood of a 
leſs Diameter. 2. Cateris Paribus, (eſpeci- 
ally the Fluid, the Figure, and the Dia- 
meters of the mixing Ingredient being the 
fame, ) the Liquor will differ proportiona- 
bly to the Difference of the 'Firmneſs or 
Soſtneſs of the Parts of the mixing Ingre- 
dient; thus Mercury mix d with Globules 
of Diamond, would make a different Fluid 
from Mercury mix d with Globules of Sil- 
ver or Braſs. 3. All other things being 
ſuppos'd the ſame, the Fluid will differ pro- 
portionably to the Difference of the {| F 
SOT ny I cif 
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ciſick Gravities.. of the Particles Zr 12 


mixing Ingredients; thus a mixtute of Gold 
and Mercury will make a different Liquor 


from that of: Mercury and Lead, the Diffe- 
-rence of the . Gtauities being here 
only conſidered. 4. All other things 
being ſuppos d the 8 the Liquor will 


differ according to the different Degrees of 
the Coheſion of the ſolid Parts among 
themſelves; thus, Mercury mix d with little 


| ſpherical Magnets, will make 4 different 
mixture from that of Mercury, mixt with 
little Spheres of Lead or Tron. And theſe 
ſeem to be the Primogenial Differences of 
mixt Fluids; Now, not only all theſe 
may be differently combin d with one ano- 


ther, and with the four Primitive Fluids, 


but alſo the Figures of the ſolid Parts in 
the mixture may be infinitely | diverſified, 
(whereas we have hitherto only ſuppos d all 
the mixing Solids ſpberical) which will 


make an infinitely 2 ann . mint 
e 19 | 


« * — — 
- * 
0 \ ,; : 
» 3 - $ * 4 FE 4 — 
* 
o 
# * 
" 
” 4 - . 4 X * , " 
4 = 
_ : F A * - 
* * 2 
oy 
* 


5 „ 


4 
ay — 1 a 2 A 
x 2x 5 - i 
9 
; 1 


y % 
12 8 FA contin 5 * * £ * — ö ” - 
% * F * * * * 
: 
5 
x 5 2 Aw " x 3 a W S 2h — * 2 
* N N * 
1 * 
z . £ £ 4 
g ; 4 3 * 


27 1 4 
G 7 - 
* . 


S8 XXXV. That Light is a Body, ora 
material Subſtance, ſeems to be evident 
from theſe Conſidetations. 1. It is pro- 
greſſive, and requires a determin'd time to 
go ſrom one place to another, and is not 
propagated in an Inſtant, as is plain from 
Mr. Romer s Rea ſonings upon tbe Eclipſes 
of the Satellits of Jupiter, (which are con · 


fum d by the Obſervations of other Aſtro- 


nomers) Whereby he demonſtrates that Ligbt 
requires àbout ten Minutes to come from 
the Sun to us. 2. It may be ſtopt or re- 
ſiſted in its Paſſage from one place to ano 
ther, by the Interpoſition of an opake Body, 
as other Fluids are ſtopt in their: Coutſes 
by the Oppoſition of any ſolid Body. 
3. It may be congregated within a nar- 
 1ower, or ſcattered through a larger Space, 
as is evident from reflecting Specula, and 
refracting Burning-Glaſſes. 4. It may be 
reflected, and the Determination of its Mo- 
tion changed like other Bodies, and it ob- 


ſerves the ſame Law in its Reflexions that 
other Bodies do, vix. the Angle | of Refle- 5 


xion is always equal to the Angle of Inci- 
RV dence 
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more or leſs, according to the Nature or 
the Medium, chrough which ic paſſes, 6. It 
acts upon che Organs of Animals, and upon 
all other Bodies, as other fluid Snbſtances . 
do; by ſtriking upon them with a deter- 
mind Force, by communicating a certain 
Degree of Motion to them, by ſeparating : 
their component Parts, and putting them 
in Motion ; all theſe Effects we daily, ſee. 
7. It may be confin 'd and fhut up in de- 
Ker Spaces like other Fluids. The 
The Light of the Sun will warm and heat 
other ſolid and fluid Bodies, which effects, 
continue vhen their Cauſe is removd; pl 
parts of Light are yearly i im Yiſon'di in Fruits, 
Plants, and other "Vegetables, as we ſee by. 
the Spit and warm Juices they afford. 
8. Laſtly, the parts of Light are endowd 
with various Original Colours, ſome are Red, ; 
others Blue, others Nl, Alk ſome Green, 
5 Mt. Newton has demonſtrated, and may, 
be ſeen by a Priſm ifm applied to the Hole of a2 


darken'd Room through which the dun 
ſhines, Now all theſe are the Properties of 
5 Bodies 


1 3 
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Bodies and can belong to nothing but Mat- 
en,, To, 
S XXRVI. That the Particles of Light 
are extremely little or ſmall, we may con. 
clude from thence, that they paſs through 
almoſt all Bodies that are pervious, ſuch as 
Cryſtals, Glaſſes, ſeveral Gems, and almoſt 
all Fluids but Mercury, and that it freely 
paſſes where no other Fluid, how thin ſoe- 
ver, can enter, and yet, no eye, however 
aſſiſted, has been able to diſcover or diftin- 
guiſh the parts of the groſſeſt Fluid. But 
what molt of all demonſtrates their ſmal- | 
neſs, is that Light may be propagated from 
innumerable different Luminous Bodies, with- 
out any conſiderable oppoſition to one ano- 
ther; Suppoſe a Plate of Mettal (having 
at the top the ſmalleſt Hole can be made) 
were erected perpendicularly upon a Horiam. 
tal Plane, and about it were ſet innumeta - 
ble luminous Objects - of about the ſame 
height with the Plate, at an ordinary Di. 
ſtance from it, the Light proceeding from 
every one of thoſe Objects, will be propaga- 
ted through this ſmall Hole, without incerte- 
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will through the Hole be receiv'd upon the 
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ing. This will appear by applying a deck 
Object, in a ſtraight Line againſt the Lu- 
minous Body, ſor the Light of this Body 


many different Streams of Light cou d be 
tranſmitted through ſo ſmall a Hole, were 
got the Particles of Light extremely ſmall. 
Add to this, that were not the Particles of 
Light extremely little, being extremely 
watc, (i. e. more than a Million of times 
ſeyiſter than a Cannon Bullet, continuing in 
its greateſt Velocity, as ſhall be preſencly 
ſhown) they wou d peirce all kinds of ſo- 
lid Bodies with almoſt as great Facility as 
they do Vacuities, whereas we ſee Light 
regularly reflected from ſome Bodies. 
Moreover, we find that innumerable dif. . 
ferent: Spheres of Light within our Hiri. 


, may be propagated from cheir ſeveral 


luminous Centers, without interfering. How 
many Millions of Candles and Flambeaux 
ther, which argues both the Smallneſs of 
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che; Parts of Light, and the Largeneſs of 
the void laterſtices becween the pe 


Air and other Bodies. (r 
XXXVI. Ho-] eli fete 150 


Particles of Ligbt are, we may gather from 
the forementioned' Experiment of M Mo. 
ner s, whereby he demonſtrates, that the 
Streams of Light paſs s from theSun to our Earth 


in about en Lan and Hugens in his Co- 
mot heoros, rov d, that a Bullet conti- 


nuing in 13 elocity with which-ic leaves 
the Mulle of the Cannon, wotrd require | 
twenty five Years to pals from us to the Sun; 
Now the Via Percurſa being the fame in 
both, the Velociries will be teciprocally as 
the times, f e. the Velocity of Light will 
be to that of a Cannon. Buller, 1510 in 
Mi greateſt ſwiftneſs, as twenty five Vears is 
to ten Minutes, or as 13 14700 to one Pro. 
xime, .lo that the Velocicy, wich which the 
| Particles of Light Pass, Wall be more than 
a Million of times wider chat 4 Cannons: 


Bullet... Moreover, the Diſtance betwirt 
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Ne lig be: 77 
of the I Hive ales it to be only 
ioooo Diameters, the Light runs a thouſand 
Diameters in a Minute, or ſixteen and? half 


Diameters of the Earth in a Second, or 


beating of an Artery, that is more than 


1100000- Toifes, ſince the Diameter of the 


Earth contains 2865 French. Leagues, and 
every League contains 2282 Toiſes,, accor- 
ding to ths Numbers of Mr. Picard. But 
Sound goes but about 180 Joiſes in a Se- 
cond, here fore Light is about fix hundred 
houfand- times more Swifc than. Sound. 
Likewiſe ſince the Earth's middle Diameter 


s 7846 Miles, each of which contains 


5000 Feet; and ſince Light goes in a Se- 

cond or in a pulſe of an Artery, ſixteen and 

4 half; Diameters of the Earth, it is plain, 

that in every Second it tuns at leaſt a h 

dred and thirty thouſand Miles, which i is 

a prodigious and almoſt an ineredihle Space 
in ſo ſhort a time. But the extraordinary 


Effects of Light and Heat ſeem to xequite 


all this; we ſee how powerfully it acts 
(being congregated) upon the moſt com: 
1 a Bodies, and we never perceive 


„ any 
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any diminution of its Force ariſing from 


an abatement'of its Velocity. A 41 BS. Dy 
ſeem to be huge, denſe Bodies (like the 
Perth or Planets) heated to an extraordi! 
nary Degree, and their Heat probably ma 
be preſerv'd by the greatneſs of their Bo. 
dies, and the mutual Action and Re action 
between their Parts and the Light, which 
they emit, and their Parts ate kept from 
ſuming away 

vaſt Weight and Denſity of the Amd 2 
heres incumbent upon them, and power- 
fully compreſſing them, and eondenſing 


che Vapours and Exhalations which ariſe 


from them: The Light ſeems to be emit. 
hen chem by te vibrating Motion of 

chen Parts, after the manner we ſee Iron, 
When heated to ſuch a Degree, as to be 
jolt. going into Fuſion, by the vibrating | 
Motion of its Parts, ſend forth wich Force 
Fire all around; Great Bodies preſerve cheir 


„ 


Heat longeſt, and that perhaps in propor- 


tion to their Diameter. Mr. Newton has 


af © 
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y their fixity, and alſo by 
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made it probable, that the Comet which ap- 
peard i in 1680. by approaching to the Sun 
in its Peribelium, acquir d ſuch a Degree of 
Heat, as to be 50000 Years a cooling, 
whence. we may gueſs, that ſuppo- 


ſiog the Sun and fixt Stars to be only 


Ollections of denſe and ſolid Matter like 


the. Planets, heated to a very intenſe De- 


pree, they may be many Millions of Vears 


without loſing any conſiderable part of 
their. Heat. Aſtronomers have obſerv'd. a 
cloſe, compact and large 4tmoſphere about 
the Can, and there is no doubt to be made, 
that its Body i is of the ſame Nature with 
the other material Parts of this Univerſe, 
excepting what Alterations its vehement 
Heat may produce, and conſequent- 
1 its highly probable, that the Sun and 

* wh are oi Thy: vole, | 
bl. XXXIX. Bodies ind Lig zr act mu - 
tually upon one another, i. e. Bodies act 
upon Light, in emitting reflecting, reſract· 
ing and bending i its Rays, and Light upon 
1 in . e 2 their 
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cular to their Surfaces, i. e. : ſuppoſing: 


Obſervation, that the Signs of the A 
4 Leidener, and 3 Rays'd 
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Lare a a — Motion, herein bei 
conſiſts, according to Mr. Nemtons Diſto- 
veries. If wee ſu e Bodies: act upon 
Light, by: attracting it in- Lines er POE 
ſimilar Mediums diſtinguithed-by Parulbl 
Lines, and that a Ray in its Paſſage 'Oiit 
of the one through the other, is urged pe-. 


peudicularly towards either Plane, by 'any 


Force, which at given Diſtances from tie 
Plane, is of given Quantities; them what- 
ever Inclinations the Rays have to the Plane 


ol hicidence, the Sign of the Angle of Indi 
| dence of every Ray conſidered apart; fil 
bave to the Sign of the Augle of Refrain 


a; conſtant ratio; this Mr. Newtor Has de 
monſtrated, both in his Principia, pag. 117 
eq. and in his Opticks; pag. 37. & ſe 
and it the Velocity of the Ray be great 
before its Incidence than afterwards it hall 
be reflected, and the Angle of Tacidence ſhall 


alwayb be equal to the Angle of Reflexiar; 
— wha it is Matter of Experiment and 


of 


what- 
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FE rr 55 obſerve a Sallane” Tan, 
and that the Anples of Reflexion and Bei. 
dice are 9 ir is therefore on the o- 
ther hand true, char the Rays of Light are 
thus urg d by th e Refratiing Media, and 
their Velocity thus abated by reflect 

ones, ſo that it is evident, Refrattion and 
Reflection proceed from one and the ſame. 
Principle. acting differently | in Silferent, 
Circumſtances. 2 | 

XXXIX. Mr, Newton TI demon: ; 
ſtrated from plain and convincing Experi- 
ments, that the Light of the Sun conſiſt 1 
Rays differently refrangible and reflexible, and 
that thoſe Rays are diffrencl reflexible, that 5 
are differently refrangible. Theſe Rays 
that are all alike refrangible, he calls the Light. 

of them Simple and N and thoſe 
that are ſome more refrangible than others, 
he calls their Lgbt, Compound and Eierege. a 

wal ; the greater or leſs Refrangibility of 
Rays, i is their Diſpoſition to be turn d more 
ot leſs out of their way, in like Incidences 
on the ſame Mediam ; and their greater or 

els Og: is their 8 to be re. 


turn 
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Rarer Medium into th Denſer is ˖ made ſo, 
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chat the Aagle of Refrotion is leſs dhan the: 


Anzle of Incidence, and on the contrary; Ib 


Ty 


let, Indico, Blue, Green, Nellow, Orange and 


ed. Theſe Colours in the Objects are 


their Diſpoſition to reflect this or that ſort 
of Rays more copiouſly than the reſt; and 
in che Rays of Light. they are their Diſpor 
ſition to pro Pagare this or that Motion. into. 
the Organs of Viſion, and in them, they are 
Seglzcons of thoſe Motions under the Form: 
of Colours; the Rays that produce. Red. 
Colours, are leaſt refrangible, and thoſe 
| hae make Violet, che moſt, and the reſt 
are more or. lels refrapgible, as. they ap- 

TA TEINS a 2: <--v* mo a 3 5 4 
proach either of theſe Extremes in the Oc- 
der ſet down, that is, Orange is leaſt re- 
 frangible, next to Red, and Yellow next 
to Orange, ap Jo on. All the, Colours. 
of the Univerſe which are made by Light, 
ale either the Colours of Homogeneal Rights, 
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gle of Incidence, and on the contrary. Ape 
OSlours of Humogeneal Light are theſe, Vio. 
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Colour by 


G cothy unde of 4 re of cs” 
2d" by a due Witxblite 
of all the Pn Colours of Fbmogenea! 
Light; and Blackneſs by 4 Soffocation, 
| n-reflexibility by of Light; and all Grey 
Colours,” Betwirt Black and White, may” 
be eompoundegd of äll the ppi Co. 
lotus mixt in à due Proportion; the Pri.” 
nary Colours of EHE Light are un. 
charigeable® i theft Nature, and no no Re- 4 
ns nor Refraffions Will change any ok 
cheſs inte anther ; whereas by the - 


| Mixtare of coloured Bodies, Colouts m 


be produc d by Compoſition, which! tal 
be like to the Colours of Hb: genea! Lighit, 
bat net as. les che Imphitability of Col =o 8 
for chat ma may be chabg d according to cke 
Colour of the Light by which they are 
fern; lo that if the Son's Light conſiſted 
but of one ſört of Rays, there/wou'd” be 
but one Colour in- the whole World, and 
it word be impoffble to produce aby new 1 
Reflexions or Refr aftions, tor all 
che Variety” of Colours Ll upon the” 
I on e 2 3 
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Eh to bend 5 0 arrive at 80. 1 
dies. Mr. NE. has ſhown: _= ren! | 
Experiments of Rays paſſin the Edges 
of 1 that N eaſing by by * 
Action theſe of Bodies as they paſs by them, 
and that this Action is ſtrongeſt at the leaſt 
Diſtance; he has demonſtrated likewiſe, 
that the Cauſe of Reflexion is not the im- 
pinging of Light on the ſolid and im pervi- 
ous Parts of Bodies. For (not to repeat thoſe 
other Arguments which he has brought in 
great plenty) ſince Glaſs can be no other 
3 poliſh d than by grating and ſcratch- 
ing it by Subſtances, whoſe Parts are 
[mall and ſubtile, ſo that the Scratches and 
Frettings of its Surface become too ſmall 
to be viſible, yet not ſo ſmall as to be- 
come truly plain or ſpherical, and all . 


ther to gompoſe one Surface; af , ht 
were reflected by i impinging upon the ſolid 
Parts of Glaſs; it wou d be ſcatter d as 
much by the moſt poliſh'd Glaſs, as by 
the 8 which "0g contrary to Ex · 
| PpPperience, 
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perience, it is evident that the Nate | 
of a Ray is not effected by one ſingle Point 
'of the reflefing Body, but by ſeme Power 
of the Body, which is evenly diffus d 
over all its . by which it SE A 
the Ray without immediate Contact, after 
the manner hinted & 37. Bodies reflect 
and refratt Light by one and the ſame 
Power variouſly exerciſed in various Cir- 
cumſtances; for when Light goes out of 
Glaſs into Air as obliquely as it can poſſibly 
do, if its Incidence then be made fill more 
oblique, it becomes totally reflected, for then 
its refraftive, Power, or the Force of its 
Attraction upon che Ray, becomes toe 
ſtrong to let any of the Rays go through. 
Beſides that, choſe Surfaces of tranſparent 
Bodies which have the greatelt refrain 
Power, reflect the greateſt Quantity be 
Light; for by Experiment it is found, char 
19 the Superficies interceding two tranſpa- 
rent Mediums, the Reflexion is ſtronger or 
weaker, as the Super fice hath a greater or 
leſſer refrafting Power, for in the confine 
Gem is ſttonger than in the 
G 3 | con- 
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in the copfine of Air and common Clels or 
.Gyſtal, ang ſtronger in the confine of di 
and Diamond. Between the Parts of opake 
and colour d Bodies, there are many Spa- 
ces either empty or repleniſh'd with Me. 


thereby Tien Their TAE Þ "7 Ka 
more or leſs; this Mr. Newton has found 
by Obſervation on almoſt all tratiſparent. 
Bodies, together with a Calculation founded 
upon the Suppoſition, that Light is [wiftet 
in Bodies than in vacuo, in the P opottio! 
of the Signs which meafure the Re e 
Bodies, which' is cerrainly true, ſince its 
from the Action of Bodies on Lig ht, that 
this refraBtive Power does ariſe; * it's 
very probable, that this refraftive Power 
in Bodies does moſtly depend upon th 
| ſulphurous Parts with which they Abound, 
ſince all Bodies partake more or leſs of Sul- 
phurs, as by Chytnical Anahyſes we find; 
And as Light congregated by 4 Boening. 
Glaſs, acts moſt upon ſulphurous Bodies, 
to mum them into Fire and Place; ſo of 3g 
alt Action is rrictual, 'Salphurs act moſt 
upon Light: and chat the Action between 
Light and Bodies is mutual, is evidetic 205 
this Conſideration, chat the denleft Bodies 
which'refrat and 7e fe Light molt ftrobg- 
15„ 1 Teng che Summer 25275 | 
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"Fama Kel Ron 
we Has chere is no Reaſon why eyery 
Thread or Fragment ſtiould not keep its CO- 
lour; and conſequentiy, why a heap of _ 
thoſe Threads or Fragme Ho 
ſtitute a Maſs or Powder of the ſame = 5 
jour Which the Plate exhibited before 3 
was broken; and the ſmall Patts of all Na- 


» of a Plate, muſt on the ſame Grounds ex- 
I höbir their Colours.” Now 'Mr. Newton . 


Bubbles reflected Rays of one Colour and | 
|traſmitted thoſe of another, according on 
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bre the ſmall Parts of Natural Bodies be. 
ling tranſparent, muſt upon the ſame ny 
Grounds reflelt or tranſmit the ſeveral ſors, 
Jol Rays: and this is the Foundation of the 
various Colours of all Natural Bodies. But 
Ie parts: of Bodies on which their Colours 
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nts ſhould not con- > 


tural Bodies being like ſo many Hagnents 
found by Obſer vation, that thin Plates or 


their ſeveral thickneſs or thinneſs; and there 


depend, muſt be denſer than the We, ah o 


which pervades their Interſtices; and as 10 

chere is a conſtant Relation between Co 

leurs and Refrangibility, the molt Refran- 

1 1 3 Voler, e _— 
7 2 
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ETD and dete io ntermediare Colotirs hy 
: proportionally intermediate Degten 
of Refrangibiliiy; i there is a conſtant Ne 
lation between Colour and 'Reflexibiliry, tha 
VNauꝛlet being in like Circumſtatices reflectei 
at leaſt thickneſſes of any Plate or Bubbic 
the Red at greateſt thickneſſes, and the inter. 
mediate Colours at intermediate thickneſfes; 
and there are ſeveral Orders of thoſe Co 
- Jours' more or- leſs intenſe. 8 vivid; ac 
cording to the ſeveral thickneſſes of theſt 
Plates or Bubbles: and the Reaſon hy the 
Surfaces of all thick and tranſparent Bo. 
dies reflect part of the Light incident on 
them, and refract or tranſmit the reſt, it 
that ſome Rays at their Incidente are in Eu 
of eaſie Reflection, and others in Fits of 
eaſie 'Tranſmiſjon. Thoſe whole who de- 
fire ſull Satisfaction in this wonderful Ap- 
pearance of Nature, muſt go to that late 
admirable Freatife- of Optic lt, written"by 
Mr. Newton; for it is impoſſible co ſeparate 
the Parts of chis Work from one-- another 
without Diſadvantage ta them, or to fun 
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thing? 15 5 nd 7725 Aber = 1 5 5 
having: before ſhown how far Numbers and 


Grmetry, would 1 in. Nataral P bitofaphy, 
has now, manifeſted to the World to what 
ſurprizi g Heights, even vulgar 
| whits duly managed and catefully E 
& in ſoch Hands may advanee it. lu the 
general, I think we may lafely conclude 
from. Mr. Newton's Diſcoveries, . f. That 
the dau and fixt Stars ate but Planets or 
Barths vehemently heated, or having their 
ſmalleſt Parts put in a ſtrong vibrating, Mo- 
tion. 2. That Light is emitted from them, 
by thele powerful Fo ng of their ſmall- 

eſt Parts. 3. That this Fluid of Lighr-e- 
mitted from theſe vikrating lumigous Bo- 
dies requires a ceitain time in paſſing from 
them to us, and moves after the ſame man : 

ner other Fluids do, only with a much 
greater Velocity. 4. That Bodies draw: 
this Light to em in Lines ger pendicular to 
their © and that this Light Puts the 
parts: of theſe Bodies in a vibrating Mo, 
ton wherein, Heats conſiſt. 5. That the 
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1 EI —Phſtaſophicat Patnciple 13 
i vacuo, by reaſon of this Attractions a 
and flower after its being reflected, than is 
its Incidence, becauſe that Force of Attta. 
ction which accelerates its Motion in it 
 Treidence, rauſt of Neceſſity retatd its Mo: 
tion in its Reflexion, by reaſon of the diſſt 
rent Direction thereof. 6. That the Ray 
in its whole Courſe, of Reflexion and .in 
cidence deſcribes a Curve, or is rather ben 
ed than broken. 7. That the Vibratin 
of the ſmaller Parts of Bodies . produc 
by the Action of Light, when brought F 
| fo a certain Degree of Strength, is the Yn 
Cauſe of their Light, juſt -as we fee the t 
Pibrations produc'd in the Air by trenu- Nu 
Tous and ſonorous Bodies, muſt be of BP 
ſuch a determin d Force to produce a di. II 
ſtinct Sound. 8. That theſe Vibration fe 
produc'd. in Bodies by the Action of I 
Light, when their Motion conſpires with m 
that of the Rays of Light, 3. e. when a 
any Ray is in that part of theſe Vbratiom ce 
that has the ſame Direction with that of I ac 
the Ray, it eaſily breaks through a ze fi 
frafting Subſtance, but when it is in tle 
con- t- 


* 


* 
— 
1 


A 


£ = 4 ” 2 = 4 of x 
FI , e ee * n 9 1 N 
n e * R 8 
A 22 % : 
. " 
* 
* — 42s * _ * * 
1 ö 0 
＋ 4 
* 
IP ge) 8 * x 8 a 
„ * 8 
4 5 


* — 


— TFT. 


ke ** 4 ö 
r 1 — * WW Tt 3 * F F R * | Nb bg * » 24 ö * of * A 2 20 «- 4 
OT © the ration, ic - 
contrary 4 ** * f 2 * 4 E IS — Page 4 * I _—_Y fr ere ds 5 5 


i 
1 


ſocevery:Ray is diſpos d alternately to be 


che Rays of 


i; caus d by the different Denſities of Bo- 


e e E 


trough Mediums only that are of the ſame 
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ahi refleed or eaſily tran/mited. 9. Thar. 
ight are of their own, Na- 
tute diverſſy Re rangible and Re flexible, and 
char this di verſity in both ariſes from the 
ſume Principle, acting differently in dif- 
ferent Circumſtances, viz. the Action of 
Bodies upon Light. 10. That Reflexion 


N 
3 
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Lf 
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dies, and happens only in Superficies that 
| intercede Mediums of different Denſities. 
11, That Light is totally tranſmitted 


uniſorm Denſity, and that the refractive 
Power of Bodies is principally. owing to 
the Sulphurs with which they abound; 
for ſince all Action is mutual, and ſince 
Light congtegated by a Burning - Glaſs acts 


moſt upon Sulphurs, ſo Sulphurs ought co 
ac molt upon Light. 12. That the For- 
ces of Bodies to reflect or refract Light 
ne very nearly proportional to the Den- 
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ies of che ſame Bodies. 13. That 
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158 Sende are ty co lch Degrees ob 
Refrangibility or Reflexibility,” and kmk alt 
the primitive and ks Colonts depend 
upon theſe*Degtees,* 14. Thar herr con. 
ſiſts in an equal Mixers" of all the Pini. 
tive Colours, and Plak in à Stiffbe 
of all the Rays of Light, ' whieh®is the 
Reaſon why" Blatkt butn more *+alily: 
than other Colours ; and ocher net 
tive Colours” ariſe from a cettaſtr Ninente 
of theſe; | 15. Fhat the Colours of Na 
rural” Bodies depend upon tlie different 
Denſity of their ſmall Parts, and thereby 
their fitneſs to reflect Light of one Co. 
lour and tranſmit that of others. 16. That 
7 — forts of Rays make Fibratins of few 
al' bigneſſes; which" according to their big! 
nelle excite Senſations of ſeveral Colour 
much after the ſame manner, that the Nbrai 


b t 
Ml | 


tions of the Air according to their ſever 
N 5 excite Senlatiors of ſcverak Sounds 

7. That the Harmony and · Diſcurii of Cc. If 
168 arife from the Propotrions of the N. 
bration propagated through the Fibresof the” Þ ? 
| Optic Ner ves into che rain, as the Hur. . 


— 8 a nom 


5 


—- 5 Stands Fre; fond the | 
mr the FONG: of the Sed . 


Ee F 5 
e 9 du ? 7.2) $a e ; 5 . 
gn MET? 
m what loa bans ſaid of * Be 
Ache San, and its Ligbe, it is evident that 
the Quantity of Heat and Light i in the dun 
does daily decreaſe; like other vehemently” 
hot Bodies it muſt gradually cool; as alſo, 
by its Eniſſion of ſo many Millions of 1 1 
perpetually, quite round its Body upon 5 
* he aten, ee Syſtem; which 0 nor 
return, both its Bulk and Heat muſt be di- 
„ || miniſhed. It is not improbable that all the 
„ wrual Heat in the juices of Vegetables, 
Ixtals and Minerals, may be owing to the 
[| impriſoned Rays in em; che Produdtion'of | 
Animals in the ordinary way, require sa cer - 
tain of -Warmrh, nick roceeds 
from his Influence. Some Bod ies do ſtifle and 
ſuffocate the Rays. of Light, ſo as tllat they 
ate never or not duly reſſected again. „Sul 
„ phurous Bodies form little Cells by che 
4 * os the * of Heat and Light to- 
J 85 : retain * 
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2nd through the Glaſs, in great Quantities, 
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dad: the: San 5 "Fs Start! "maſt be 5. 
continually decreaſing: -However, it's alſo 
certain, that this Decreaſe is very inconſt. 
derable' in any ſhort cime, though we ate 
ſure there is fome, ard our not being ſen- 
fible of this Decreaſe, is only an Argu- 
ment of the exceeding Smalneſs of the 


Particles of Light. We fiad ſome odarife. 
vou Bodies, d out Steams for many 


'Years, withour ſenſibly diminiſhing either 
their Bulk or Weight, which argues: the 
Smalneſs of the Parts of theſe Steams. But 
the Particles of Light muſt be extremely 
fimall,” ſince the Sun for ſo many Ages has 
been conſtantly emitting Oceans of Rays, 
without any ſenſible Diminution : But this 
can ſurpriſe no Body, who conſi ders hk 
Matter is infinitely diviſible ; for it-is pob 
fible' to aſſign in Numbers, a Quantity, 
whereof a'Body as big as the Sun may 
conſtantly, for any finite Number of Yeats 
emir Oceans, and yet the Sum of em all, 
may not be greater nw" a cubica Inch 
* even 14 Sen of — 


„ s * XL 


E , en db. a. . 


PL 4 A. 


wy 


that az che ſame Diſtance. from the Center, 


I 


of the attract ing Force, Bodies did 


ute in proportion to their Solidity, and at. 
different Diſtances, ve eciprocally as the Squares 2 25 
of thoſe Diſtanees; but this Condition is 


Fl We Peer 8 e 
ihat ? che moſt general Condition, of the 
Univerſal Law oa Gravitation in Bodies, was, 


not ſo general, as altogether to; exclude 


others the way to k -how this Vni- 
vaſal: Law is diverſify d, in The different 
Bodies, is ta obſcrve what Lines Bodies 


in their Motions or Actions upon one ano- 
ther: deſcribe, or what the Effects of theſe 


veltigate 


Motions and Actions are; and then to, in- 
what Conditions bt. che Haiver-. 


Lam of Gravitation, will make Bodies 


deſcribe thele- Lines, or produce theſe Ex- 
Kais. Thus if any of the Primary OE; Se- 
andary. Planes, did elctibe perſect Oi 


* Ellipſes about tbe Sun, or A, Primary 
Condi- 


Planet: plac d in the Center, t 
tion! of the Univerſal Lan 
be, that the attrafive Force at different Di- 


flances from the Center, would be as theſe 
an 5 3 
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in e would 


5 Diſtances. directly. W's they EX TIO \ 
Parabola, by ſu fir ing the attractive Force 
at an infinite Diſtance, or an perbola, by 
changing the Centripetal into a Centrifugal 
Force; then the Condition of the Univerſal 
Law wou'd be, that the Force were al-. 
ways equable and the ſame at all Diſtances, 
as Mir. Newton has demonſtrated, Prop. 1 1, 
Lib l. We find, as has been inſi nuated in 
the preceding Sections, That the Rays of 
Light in pafling through different Media, 
do tend 'perpendicularly, to either the Plane 
of Incidence or Reflexion, fo that the Force 
of Attraction is always the ſame, at equal 
Diſtances from the ſame Plane. We ſe 
that the Parts of Air, ſhun or fly from one 
another, inſtead of rending to one another; 
ſo that in accounting for the Appearances 
of Nature from the Univerſal Law of Gra- 
 Yiration, we are not ty d to one ſingle Jon 
dition, but may have recourſe to others 35 
the Nature and Neceſfiry, of the Appearan- 
cs ſeem; to require; for the whole Diffi- 
+Eulty of Philoſophy, ſeems to lie in in veſti- 
ig 's ay Powers and Forces of Nature, 
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food m oy e Ache Motions given, 
and then from theſe Powell: to cou ior 
all che reſt. 4 
SLV. The che Appearances of 
0 obering Bodies are W to; two very ſmooth 
well poliſh'd, ain Bodies, put together, 
will fiemly cob Ae in an exhauſted 
Receiver, which ſhows evidently that their 
 Cobeſton'i is owing, neither to the Gravity, nor 
to any other Property of the Air ; all ſa- 
ne, cryſtalline, and moſt mineral Bodies, 
dieak in in very lmooth and plain, or at-leaſt 
congruent Sur faces; and uniyerſally almoſt 
all hard and very compact Bodies, break 
with, Surfaces, which: immediately upon 
the Separation, appear whitiſh, which is 
an Evidence, that though the Surfaces) be 
very ſmall, yet they are very ſmooth and 
poliſh d, for only innumerable: Une; po- 
ind Surfaces, are fit to reflect plentifully 
all kinds of Rays, whereby.; White Ce 
lours are produc d. Now theſe Appcatan- 
ces of cobering Bodies, do naturally lead us 
80 1 imagine, that one neceſſary Condi tion 


Toward: thief, is che ng, or atleaſt 
{7 H Cengruih 


= 5 = lah Painciples © 
F -of:-icob Surfaces, | and this .this! 
1 — 3s any-Fluid from 
lying between cobering Bodies, ſor thele: 
Bodies cannot be ſaid to roßere, or he con. 
tinuedꝭ berwixt :whole cobering, durſaces: in 
all its Points a Fluid may Abet fel; 
The plainneſs and ſmootlineſs of che tube 
ring Surfaces, will make more Points come 
into C uutact, than when they ate rough 
and itregular. For Aigen Cauſe Gl 
fon ariſes from, if we luppoſe that Cauſt 
to act moſt ſtrongly at the: Contact, tht 
more Points of the cobering Bodies come 
into Comact, the firmer. the Coheſion will 
be; and though exact Congtuity in Curie 
Surfaces, will bring as many Points into 
Cmact, as plain Surfaces will, yet Curvit 
not being the ſimpleſt, nor moſt expedi· 
tiqus Method of producing this Effeck, nei- 
eber fpreeable: to Nature; (who: always | 
brings! about all her Effects the ſhorteſt 
and eaſieſt way) it ſeems evident, that 
che plainneſs and ſmopthneſs of Surfaces, is 
one Oondition of Cobeſon; and ithat thoſe 
uuns that ate terminated with! plain, 75 
a 
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2 Te r 
of al ee This: will;appeas 
more evident from the contrary Quality in 
the conſtituent Particles of Fluids. For we 
have ſhown before, that one neceflary 
Condicion ot Fluidity, is the Curvity of the 
Sarfaces, of the conſtituent Particles 
Fluids, 2 4 their Cobefaan is very ſmall, 

in reſpect of ih Coheſion of. thoſe Þ Particle; 
that are terminated with plain Surfaces, ng | 
their Gravity always exceeds the Force: 
their Cobeſn, fo that from both theſe 
Cauſes, they cafily flip and move one upon 
another. We may then ſuppoſe chat ſome 
of the Primary Atoms, of which Bodies are 
2 are terminated with plain Sur- 
faces on all fides, which will produce Bo- 
dies of the firmeſt (obe ion, ny are part · 
y terminated with plain, and partly with 
ade Surfaces, whic i will: produce: Bodies 
of 'a mean Cobeſaon ; others again are in- 
tiely terminated with curve dur faces which 
will produce Fluids, and between thoſe i ine 
tirely plain, and entirely curve, there are 
is eee of b ain and WY: 
H 4 _— 


philoſophical ee 


* which will” account for all the: vari vari 
dus Degrees of Cobeſwit in Bodies; in feſpect 
of cheir Fignres.” But though this \mooth- 
neſs and plainneſs, in the Surfacks of cobering 
Bodies, will bring moſt Points into Contact, 
yet this will not hinder them from being 
1 eparated, by apy, Force how ſmall ſoever; 
and ſince we are certain, that tobermg Bo. 
dies require a determin 4 Force, to ſeparate 
them, there wants ſtill a Cemeitt, as it were, 
to hinder them from being eaſi 1 
when join d. Now this can be deriv'd 
from nqthing in Nature, but that Univer- 


fal Law of Attraction, whereby all the 


Parts of Matter, endeavour to embrace ane 
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for inflaire Ages b W 1 
as they lifted: W a he 
Sinte (according to lei 'own fup 
1 10 bag end ro” er rhe 
; türe, Ort mann r SP their df 


er e 1197 Acc eber N A 
Arn Sree 
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b 70 a0 ννehjd "ny none 
VE But al Wing theſe li to be 
Fort, © *felfimowing, and obliquely di. 

s HIP hconeciehble how Fk 
wou PU World! Fot theſe bm 
cod het move all with the fame degree 
of Obkqaity to one another ; for that 
would be makkigg dem all converge to 2 
vine, and 16 flöttfng but one great ſo- 
e td be ptedue d; if they hap- 
pen d to unite after their Meeti ig, and if 
they again n reflected from one another, 


een d'produce'# fd Sphere, eher 


Orrs . circular 
ones,” Gr =vehilrbvafd Wander on irt vight 
Lines as before: nid to make ſeme con- 
verge rg oe point, otfiers to another; "is 
to fay tf e Atem were in elngent free 
e WI eee the conrſe che 


wou d . 


„ we 2 — — Wee r 


Eroof of the inſi of theſe Htoum, 
tho entow'd with, their obligquity af Dir ire- 
Gion to produce any thing, in the Rays 
of che Sun, which as Was before provd 
axe very ſmall parts of Matter, by the inter- 
poſiti tion of — ſurfaces of reflecting 


Alferently ſituated, obtaining all poſlible 
varieties: — Obliquity; and yet theſe pro- | 
ns of Bodies, tho 


duce no regular Syſte 
they move and probably juſtle and inter. 
fere all imaginable ways. As. I have uſt 


now ſaid, only thoſe. whole; Dire&ions 
converge to a point, coud meet to pro 
J e Hate HY 


_ duce any real Bo 
Which Nd be produc d 


a ſpberical one. So 7 —— all their 
Motions, only Spheres. of different Mag- 


nitudes ;couldbe form d. ee 
2: part this is of the 1 of 


'v Bodies. in-this Univerſe, I 3 ah Rea- 
der to conſider. The truth, of ehe mat. 


ter is, if Bodies were ſelfemoving, they | 


con d move what. way they pleas'd,. and 
| top. MOR ks * de, bo e. 
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ond ge In., We bps 8 very powerful; | 
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— a last ettle i i 

ſtate of things, unleſs it be ſhewn ger at 
particular Motions,” Directions and Refle- 
diane, the principal Bodies of this Um- 
Waden fram d. Toidhew a'thing=poſ” | 
ſible to be done, we muſt tell Row; What 
way, and by what Laws it may be done“ 
For unleſs we deſcend to Particulars,” we. 
e-never.certain' ĩt can 3 — | 

probable (till che contrary be evineld in 
dome deen oe al ny nt 
| = — — 2 be ſu bed 1 


— — — 
that was nobtakennotice:of in che general 
Scheme; as indeed it happens 
individual Inſtance of this preſent Subje& 
ntherto a pted. I N e ö 
thoſe who defend * I xartici- 


Wyo. 
2 


lar accones.of- the Mechaniſm « exery in · 
dividnal Appearance in put — for 
cancellby:what Lavis of M chaniſs; any 
ne Animal or Vegetable was 
or from What mechanics — 

Flanets deferibe Blkptich-Orbias;; 1 ſhall 
for the fake of thefe allow ther whole 
Trhowe ito: 1 \Wenalk know-how 


QC 


the 
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ſaid of Co and Solidity, may be 
ie . of Elaſticity 91 a 
ing theſe Atome to — Self-exi nt, 
moving, obliquely directe, ant to wett 
according to any Law pf Mechaniſit, yet 
the) cou d (only produce lopfe, heaps;of 
Atome, or 115 movable ones chat are al. 
toge hey unli 4 the folid, — 
"So, chat to account for the pro- 
uction of this p i 564 fate of things; che- 
rhides: their Matter and Motion, the Abet- 
ors of this. 1 , N 5 for 


| or {= Cal aſticir 
: mae 


e pre- | — ä — er os 
MIII. There are ON eee, 
Ft a | * —— — 


nt 
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ill ſuffice -foidif; atiy Hank Fe e 
with the'Laws|of Mechaniſnr;. chen: ib is 
impoſſible this Syſteme cou have been 
produe d by the concourſe of Atom The 
firſt I ſhall inftance in, is that great La, 
co which al che Bodies of this Univerſe ace | 

. That of (Gravitation. <;:4n 
the ane Chapter 1 have. endeavourd:to 
ſhew that this Property is; not eſſential to 
Matter; nor tan ariſe m the Figiite e- · 
ture or Motions of is Parts) but isi 
ted therein by ſome Power ſuperidur to 
that of Matter 6 
one of the primary: e N og 
is independent be bir is Mechaniſas. 
That active Prinaſ Je which animates as it 
were the dead Mals of Bodies, and Which 
is the. Cauſe of all the beautiful Ap pearun- 
ces of Nature owe itb Origin c fomis- 5 
thing different fomPAfatterand Motion, 
and therefbre this Stent of rhihgs cowl 

not ariſe from 1 $1434 1561. bor aa6k. 4" 
ht 385 DX. Not-onhy:Gravztation;'s at that 
— * Ffigciple — er ee Nee 


eat, del rhe Es der 
>ceſ; Arie depen 1 8 
1. f. all the ele al and 
FERCES are Ae 1 e — 
— of 'othiers: beider Mr. 3 = 
_ explamthe regular and conſtant wo, 
. ular were molt of em nge 
E <a and all of em ſo inconſiſtent ot 
gible, chat it was as hard to alloy 
| == as to concave; che thing 
N ; | wy nded to ne 0 
5 were, | cou'd never from. the auen lan, | 
no one Elk, Qubits; chen miph 
(if Matter had berndelf ing) have for 
8 y — Pi in might: 
_—_— Qubics, 


” 


Lines; bud, dt 


1ncipl .of Grin; all ha | 
Phenmens ae accounted for, ond that 
to the greateſt, nicety we are capable of 


| diſtinguiſhing. - So that not only this Uni- 


vrt ene not have 3 ron thi 


Mechamſin. 1. The Blood is ſqueer d by 


the forceiof, the Heart from the left Ven- : 1 


| | ch the Arteries unto the Ex- 
N cemities.o 1 th Jo oy, and.! is e re- 


e 


8 ag 5 
. d — A 465 the 

neryous- Juices mixing with the Blood in 

jereof. And this 1 


. aer! art 
lood, and 0d in into . Muſcnliy. part 


oe che Heart, by the Motion of che Heart 


: : | ] I the enk their containing Veſ. 
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| 3 Gene winds) ths n of | 


"a and 3 the — the 
| Arteries upon the Nerves in the Brain. 
Here now the Heart is the Cauſe of the 
Motion of the Blood in the Arteries, and 
- the Motion of the Blood: in the Avterics 
_ urging their juices through che Nerves, is 
: the Cauſe of the Motion of the Heart, 
VvVhich is a plain Circulation of Mechanical 
1 Powers; i. e. a Frrpetuum Mobile, which 
| by what was! ſaid in the preeedi tg Chap- 
ter is contrary to the Laws of Methuniſm. 
If an E picurean Philoſopher cbu d -eontrive 
a Water Machin that the Water ſhou'd 
move the Machiu, and the Machin the 
Water; ſo chat the fame Water fhoud || * 
| conſtantly return in a Cirele to move the 
Machin: I'ſhou'd then think their Scheme 
ſomewhat feaſible. But, ſince the firſt 
is: demonſtrablyimpoſſible, the latter muſt 
be ſo likewiſe. 2. In all Animals there 
are Organs in number actually indefinite 
if not infinite. By an Organ I mean a 
diſtinct independent part eee Thus 
a Wheel and all its parts is ran of 1 
| ü if I _ - Ap fo; and a Gland 


with | 


1 re 8 8 ö | 5 
4 ENT IF Do 
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aps — in 
to its Extremiity' is an Organ in an Ant 5 
Body. Now theſe Organs or independent 
parts in the Animal, are infinitely many, 
which is e t both from the Nature of 
Senſation and Nutrition. Senſation is per- 
form d by the mediation of an Organ ari- 
ſing from the Brain and continued through 
the part affected. Now there is not the 
leaſt imaginable ſolid part of the Veſſels 
or Maſcles but is ſenfible;; and thereſore 
the Organs in Animals that convey this 
Senſation, are infinite in ene To 
this perhaps it may be objected, that one 
| o_ may convey Senſation through 18 i 
veral places, and conſequentiy tho ev 
ninute part of the Body be ſenſible, it will 
not follow that the ha which convey 
this Senſarionare infinitely many, ſince they 
may all be only the continuation of ſome 
few Organ through different parts. But 


the Anſwer is obvious, if every point f 


the Veſſels and Muſcles of the Animal Be- 
oh be — 1 _ the. OT Which 
| 2 1 ? 
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1 3 ane? 


and if infinitely ſmall they muſt be: in. 
nitely many, ſeeing their Extremities in 
the Brain conſtitute a finite Super ficier, or 
fill a finite Space: For a finite number of in. 
finitely ſmall parts can never make a finite 
Quantity. Again, Nutrition is perform 'd 
by an Organ, through which th Supply 
is convey'd to the Place to be nouriſh'd, 

and fince there is no part of the Body that 
may not be enereas d or dimiriſh d (as & 
evident from the Cure of Wounds in all 
Places through which the neceſfary part of 
the Fluids of the Body can paſs) it is plain 
that ev'ry individual point of the Ani 
mal Body is the termination of. an an Org 
through Which the Nutrition may be 
vey'd. Moreover: ſeeing even the Canal: 
themſelves do encreaſe in bulk, may de- 
cay and be impair d, evry. aſſignable part 
of this Canals muſt he che termination 
of ſome ſecretory Duct ſeparating a fluid 
fit to encreaſe their Dimenſions or repair 
their Loſſes; and theſe ſecretory. Chanels 
again muſt have others to encreaſe their 
8 or — their Loſes, and ſo on in 


in f nitum. 


ol Nacural Leiden. IB 
finite, Add to all theſe, that the * 
neſt Glaſſes (diſcover: nothing i in the {eye- 
ral parts of the Veſſels and Muſeles but 
fine ſlender Canals; and the better the 
Microſcopes are, the greater Number of 
thoſe capillary Pipes are diſcovered; and 
theſe parts which were formerly reckon'd 
Parenchymatons are now found to be bun- 
dles or heaps of exceedingly ſmall Tubes 
or Threads. The Muſcles themſelves con- 
ſiſt of a Number of Fibres, and each Fi- 
bre of an incredible e ob little Fi. 
brils, bound together and divided into 
little Cells or Veſicles, the Glands are no- 
thing but a cle of little ſlender Pipes di- 
verſſy rolled or folded together; the Brain 
is a numberleſs Congeries of infinitely fmall 
Tubes woven into ſeveral Figures; the 
Nerven are bundles of ſmall cylindrical 
Toes and the Lunge and 3 are but 
caps. of little Bladders upon which the 
Bt Veſſels are ſpread: in Network; or 
of little Glands among which theſe Veſſels 
are diſperſed. In one Word, all the ſo- 
a | pon: of the.) Body are nothing, but 
* EF: ci | 


| Ear var 
the conveyance of {ome fluid, or (lender 


Threads, in Bundles ty d together by 
others ſurrounding em, or going from one 


Fibre to another, or ſpread out into thin 


* * 
3 
2 


many; ſcing1 It cor 


Membranes: 1 the Bones are nothing 
but ſuch Bundles, and all the Membranes 
or Membranons Coats of the Veſſels, are 


nothing but theſe Threads wrought toge- 
ther into thin Skins. From all hich. it 
is beyond diſſ pute, that every Animal is 


made of Organs in Number e 
For theſe Organs become at laſt infinitely 


ſmall, and ſo their Sum muſt be infinitely 
Fol tes a finite. Quantity. 
Now how ridiculous is it to imagine a 
thing ſo wonderfully made cou'd' be the 
Effect of meer Chance, or of the blind 


Laws of Motion. In Arti "ob Machines, 


the more complicated and compounded 


the Contrivance of the Parts is, che grea- 
ter the difficulty is in adjuſting them; and 


Ity encreaſes in the 


the ſame proporti- 


1 on che — 2 and hear | 


" Machin 


"of Natural Religion. 2 - as 
Machine is altogether above the Power of 
| Mechanicks, and quite impracticable by the 
Laws of Matter and Motion; But this is 
cxactiy the preſent Caſe, and therefore the 
Production of an Animal is altogether im- 
Mechanical, 3 B+: Allowing: Animals might 
aye been praduc d by the caſual concourſe 
of Aiomo, why do not theſe very ſame Cau- | 
ſes continually operate, and Sky do we not 
be the ſame Effects in our Days (ſince the 


in former Times? If any of the PHuloſo- 
phers ſhou d ſhew us ſuch an Appearance; 
nay, if they would but tell us (without 
runing upon Contradictions) how ſuch 

a Macbin might be produe d, We might . | 
begin to hearken to their Pretences. But 
tance ſuch. a thing was never ſeen nor pre- 
tended, it's very arrogant in them to think 
People ſhou d believe the Matter without 
any Reaſon upon their meer Word. No 


Body now-a-days that underſtands any 
thing of Nature or Philoſopſi can ſo —4 
s imagine that any Animal how abject ſo- 


: 1 an be * = * an equivocal Ge- 


R neration. 


 Caſescantinue the ſame) that were hebed 


| n or Hehe thin conjunct : 
Male and Female Parents, in the ſame or 
in two different Individuals.” And very few 
who have conſidered the Matter but own 
that ev'ry Animal proceeds from a pre. 
exiſtent" Animalcul, and that the Parents 
conduce nothing but a convenient Habita- 
tion and ſuitable Nouriſhments to it, till 
it be fit to be truſted with the Light, "and 
capable of receiving the Benefit © the Air. 
We know very well that there is nothing 
in the Animal Mac hin, but an infinity of 
branching and winding Canals, fill'd with 
Liquors of different Natures, going the 
ſame perpetual round Which are no more 
capable of producingthe' onderful Fabrick 
of another Animal, than a thing i is of ma- 
king itſelf, Befi des: in the Generation of 
an Animal, there is a neceſſity that the 
Head, Heart, Nerves,” Veins and Arteries 
ſhou d be form'd at the ſame time, which 
can never be done by the Motion of any 
fluid what way ſoever mov d; for as hath 
been juſt now ſaid, the Heart cannot | 
move, unleſs Animal Spee ſent from 10 8 
* the 


— ——— — 8 , — e 
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of Same! eee = E 
the e Head throtigh' the Nerves ; into W. the 
Afümal Spirits cannot be deriv'd Int the 5 
Heart unleſs tlie Blood be ſqueez'd by the 
Heatt thron gh” the Arteries into the Brain. 
So that it is evident that the Head and 
Heart. the Arteries Veins and Nerves muſt 
be all form- dat t 5 e fame time, if the Au. 
mal 1s Met hanital produc d. But this is 
altogether impo olf e, for no Motion of 
any fluid or fluids howfoeyer diſpo ed can 
form all theſe at the ſame inſtant. And 
we know all the internal Mechanical AT. -.. 
ons of Animals are perform c d by the force 
of their fluids. Let any one conſider the 
Trfmmity of Canals and other Organical 
parts" in an Animal, and again confider 


that all that one Animal can conduce to- 


ward the Generation of another is by the 
force of ſome Liquors through ſome Ca- 
nals, and try if from this Power he be 


able to form che Idet of the Generation 


of an Animal. It is doing Penance to 
read the wretched Accounts of the Wiſeft 
and moſt learned Philoſophers'c on thi: Head. 5 
To obſerve how in every ſtep they 0 4 
"ou ; 


fame Objeftions; for they are indeed any 
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tradict the known Laws of Motion; ani 
indeed the manner after which they won d 
have em 15 — enerated is as much — 
Power an 1 7 the Laws of I 7 


as the true and 


3 2 5 of er 


A hw data as jv nts . For 
indeed cou d this one be once ſoly'd. by 
any of the Philoſophers we. ſhou'd be ea. 
ſily fatisfy'd: of the reſt, tho Plants and 
All the vegetable Kingdom be liable to the 
ſame Diffculcies, and furniſh us with the 


Animals md 2 lower: Rank. And gou'd it 
be once prov'd either by Pemonſtratiam or | 
by Matter of Fact 1 Plant or an An. 
mal con d be produc d by Mechaniſm; i. «. 
Nature, or eL e the thought 
ful parts of Mankind wou d be eaſily temp 


ttced to believe, that ſince the better part 


was produc d by Mechaniſm, the meaner 
1 C * che reſt of this yon Werldmight 


haye 
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have bean fun ——— So cha 
it is a Matter gf the greateſt Conſequenco 
that we haye demunſtrated, that neither 
Animals par: Vegetables can be producd 
Mechanic ally. There are many otlier Ar- 
guments which I can produce do probe che 
ſame Propoſition which the. L 1 
write in will not permit me to ſet forth. 
&XL The Spantaneb us Mations of the fen- 
firive part of | this Syſtewit inan eternal cots 
tradition to the Lat of Meebaniſur. We 
bave ſufficiently ſhewn that neither. Spon: 
taneous (nor indeed a ny) Motion is eſſen- 


tial to Matter, mes 5 fury me 


aur Senſes may daily inform s 6f, che 
Ball „ lub 


rection ( while in Motion) which it can 
no more alter than move of itſelf. This 


or of the Body of the Piece out of wich 
it is ſhoe, the Arrow im that given _ 
the Bowfiring, and the Hand'of the | 
plate in that given it by the Wheels, and 
that necaſfatily and conſtantly if not bored 5 
dut of the ſame by ſome foreign Violence. 
an wal ſons Animals: have 4 Self-moti- 


0p; 


our Modern Philoſophers! hand: e N 
that the Brute. Creation are only pieces of 
Clock. work, and that all their Motions 
are as neceſſarily determin d as that of the 
Dial plate. But this is meerly precarious 
and may be deny 'd as eaſily as it is con- 
fidently alleg d. Beſides the Demonſtra. 
tions d priori I have juſt now brought to 
evince the contrary, the Obſervation and 
Experience of all Mankind contradicts it. 
The Docility and ee of ſome n 
ontrary; and ſome Brute. 
Animals er. more cer fit than 
ſome of the Race of Mankind on whom 


they -beſtow it. What more evident Proof V 


of a 8 Motion cou d theſe 


Creatures give than they do, if they were 

really ſuppos d to be endow d with it ? No- 
thing but a ſenſation in our ſelves of the 
Principle of their AQions-: cou'd create 


. Evidences of a Sow evans Motion. 
. Beſides, 


| Beſides, lat — -ajlaibc to ad- 
count for the far greater part of their A- 
ctions and Motions from 1 m as 
we! have in the preceding Propoſitions 
ſhewy at large. And we ſhou d be ſtrange- 
ly ſurpriꝝ d if by any combination af ma- 
terial Organs, 9 — d produce the ſmal. 
leſt part of their Actions and Paſſions. 
Wher sfore fince the ſenſitive World ãs en 
_dow/d with ſpontuncous Motions; and ſiner 
this is far beyond and above the. Powers of 5 
Matter, it is evident this Univerſe cou'd 
not have been produc d Mechanicall). 
S XII. The —— Moons of Ra- 
tional Creatures are altogether Uunaccouit- 
table from the Laws of Meobaniſm. Muſ⸗ 
cular Motion is perform d much after ſuch 
a manner as 4 the Muſcles are Bundles 
$ Tibres Which being ely ce DACTEC 
at h ch ends ——— — each 
of which is. inſane: intel ſame one fut 
theſe Fibres-conk bs of a s ene. 
ber of leſſer Fibres or Fibrie, which are 
as n 1 Canals baund 


about 


* 


| 
' 
q 
! 
q 


go 


is form'd out of the Blood, And ſitſee the 


about by 


many elaſtick ns or Veſicule; as if 2 
Gut were ty'd 
eyery one of: 2 


Vein, ———— ae do firſt 


end eee back the 3 | 


ter to carry thither hkewile its 
id; which mixing in the Feſſrulæ with the 


Blood; produces à rarefaction (the manner 


preſens to rmine)/ whereby” the 
Veficule- are diſtended, and their . 
tuciinal Dram ers" (from 1 
ſtraitned and ſo the length of the whole 


| Mole hontied/ The Nervesare'the ſe 
tretory Dutts of the Glandulons Subſtance 
of the Brain, and conſequently are much 


of the ſame Nature, wich the off 


eretorier of the Body; ? are nothing 
but ſmall ſlender ſlips of the Arteries for 
deriving an appropriated Juice from the 


Blosd. Wherefore ſince the nervous Juicer 


Arora 


Tubes, this 
_ Juice 


mn — — 


* — 


ease panel 1 * 
which{divide theſe: hollow / Fibrile into fo 


_ diſtances. Into 
ſicules, A | 


How; for avoid Diſputes; Tſhall forbear 
at | fe - 


t to Knot) | 


er Ex. 
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er Natural: Reli 


fations of the Artery in the Glan, whithe 
is the Orig 
ſiſtence the Juice meets With in the ſlender 
pe of the Nerve it ſelf.) If the cirenta: 
tion of the Blood be admitted, and all 
the Juices of the Body 


e d after the ſame manner and by 
the ſame: Mechaniſin the Blood is 
forward in the Arteries. Now i in the Muſ. 


des of involuntary Motion, ſuch as the 1 
Heart, the Lungs, the Stomach and Guts, 


and te muſcular Coats of the Veſſels 


this nervous Juice is conſtantly detivd by 
a Mechanical Neceſſi ity. 1 Tools 1.0 . 


while the luricler are full 7 Free 
Ie e and the influence: of che 
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Nes uud mot ifi theſe dlerveratrmake . 
lame mafifier the Bloœd does in the Arte-. 
ries; only with chis difference, tur it moves 


abundantly' more flow, (its Velocity be. 
abated either by the many circumvo- 


1 of the Nerve, or by the fe. 


be allow'd: to be 
deri d from it, tis impoſſible that any: 
of theſe Juices ſhou'd ſtagnat in their Veſ- 
ſels longer than till they be fill d. And 
therefore che nervous Juice in its Channels 


urge | 


| nervous Twi wices into 5 Muſcles 8 : 
ſtopd; but when once this Blood begins 
to ſſo into the, Feraricler, the reſiſtence 
_ ariſing from the diſtenſion, of the Aaricles 
to the influx. of the. nervous Juice 1 Is. is taken 
off; and ſo it flows into the muſcular Sul 
- ſtance: of! the Auriclæs and thereby. they 
art ee while the Ventricles are di. 
ſtended, and the influx of the nervous 
Juice into their Muſcles is, .thercby ſtop d, 
till the Blood be deriv di into the 4 Aorta, 
and the Impediment from 5 diſtenfion 
to the influx of the nervous Juice be taken 
We. and, ſo the Venrieles come into Con - 
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cular Coats of the Blood Veſlels, Jodk of 3 
Coats of the other Veſſels containing — 
uors deri d from the Blood; 'alteryate» | 
h contracted and dilated; 'for by the con- 
traction of the Heart the Blood þ is thrown 
into the Arteries, which diſtends them, 
and ſo the influence uf the nervous Juice | 
into their Muſcular Coat is hindred; but 
When the Blood is by the impetus it has 1 
conceiv d deriv' d into he Veins, this im. 
pediment is taken off, and the Muſcular 
Coats of the Arteries then act, the Men. 
branous by their Elaſticity concurring. In 
the Lungs the Gtavity of the Amoſ phere _ 
forces the Air into the ſmall orbicular Ve- 
ſides thereof, and dilates the Cavity of 
the Breaſt; whereby the preſſure of its 
Sides upon them, and the Nerves that act 
in this function is taken off, and ſo the 
Muſcles of the diafragm EY the other 
concurring ones are at freedom to act; 
and to diſtend the Cavity of the e 
till the preſſure, of the ſides of the Breaſt . 
become too ſtrong; for theſe oppoſite com. 


n rn Cauſes; and then by their 
| D 1 


own Gravity arkd he elaſtick force * the 


tions chere neither 1s nor can be any 


Ribs they fall down and compreſs the 
Lungs and ſhut np the Emiſſaries of the 
Nerves. So likewife in the Stomach and 
Guts, when the Longitudinal Muſcular 
Fibres are in Action, the: Tranſwerſe: and 
Spiral. ones are relax d by the 2 of 
the acting Fibres upon the Emiſſarie | 
the Nerves of the relax'd ones; ad ſo on 

the other Hand, when thoſe are relax d 


theſe are in action, univerſally in alf 


the involuntary: Motions there is a\Meeha- 
nical Neceſſity for the derivation of the 


nervous Juices into the Mufcles employed 
in theſe Motions. But in voluntary wo 
fuch 
Mechanical Neceſſity, it being a plain 
Contracliction to their Nature; and there. 
fore voluntary Motion is e contrary 

to the Laws of Mechaniſm : we can move 
Hands and Feet how and when we 


| pleaſe in an Inſtant, we can bend and un. 


dend em as we will. There is no Mecha- 


aical Cauſe imaginable to force this ner. ; 
vous Juice into the Muſeles of volunta 


— 


wg © e 4 Motion, 


Wonen, 525 no Motions can — 5 
this ſaite be deriv d, as is plain from hence, 
_that ps pv Nerves that ſerye any Muſ- 
dle; tho all other things continue the 
And yet no Motion will follow. And 
the only Concep tion we can form of vo- 
luntary e is that the Mind like a 
_ skilfal [Muftrian ſtrikes u pon that Nerve 
which conveys animal Spirits to the Muſ- 
cle to be contracted, and adds a greater 
fore than the natural to the nervous Juice, 
_ whereby it opens its Paſſage into the Ve- 
fiddes of which the Maſcular Fibres con- 
tt -which it cou'd not have done by its 
narcdl' power. But this Action of the 
Mind or Will upon theſe Animal Spirits 
being altogether unaccountable from the 
Laws of Motion, it is plain that voalun. 
tary Motion is altogether, inmechanical.. 
Aud indeed were it Mechanical, it cout! 
not! be r- #2 - for what ever adts 
Nechanicully, acts conſtantly. and neceC © 
farily, "are fol can never e een 
rily. N 25 farts « rk | 1 1 an 
Ar Or entf * 449 +; ”Y | "fr F 
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8 XIII. That Ferber uind Liberty of 
880 ng or refuſing which we find in our 
felves is ; altogether inconſiſtent: with Me. 


thaniſm. Some Men indeed deny that 
we have any Free- will at all; but theſe 
need only examine their own Conſciences 


＋ 


to be convinc d of their miſtake; they 
will find that even when their Reaſon 
wou d determine em to do ſuch a thing, 
they have in their Power to forbear it or 
to do the contrary; they can riſe or fit ſtill, 
go back ward or forward, to ſew their 
own Freedom; they can chooſe the time 
aud Place the B Degrees and Circumſtances 


of all theſe Actions that are call'd free. 


It's true fome of our natural Actions are 
neceſfary, but theſe which are commonly 
eallic voluntary Actions, are as much free 
as the nature of things will permit them 
Their Power being limited, I wou'd glad- 
+ know what greater Indications of free- 
dom they cou'd-wifly to have, than they 


now have. The Paſtions af. Mankind 
(which i in moſt, determine their Actions) 


are indeed violent,” "vue" they have 1 
1 . a F 4 42 Þ ; ; their 4 


. 


HheiraFowerns: + 5 — in 
the ſatisfying of them; Which ſhe ws tliey | 
are not neceſſarily determin d toward their 
Satisfaction; for the Action of neceſfary.. 
Agents can only be ſuſpended by a Mira” 

ele. Lebus ſuppoſe that Man in a per- 


fett ſtate of Health, is free and has a Pow-: 


er of election; the only Indications he cou d 
give) of this Brecon; are by doing the 


contrary, where there are weighty 7 4 4 


| folid Nad for doing ſuch a thing; 
by making an Election among many cling 
when there is no imaginable Reaſon: to 
determine him more to one than another; = 
or to be able to ſuſpend, the effect of na. 
tural Actions, when dan this interpo- 
ſition they won'd: Mechanically operate. 
Nowy ĩt's certain that we are capable of 
giving all theſe Indications, to ſhew; out 
Freedom: we have it im our Power to hurt 
or even deſtroy our ſelves tho there be 
the beſt Reaſons in the World to hinder 
us from ſo e can take out the 
one and 1 not tlie other in two or more of 
8 ings im alk Circumſtances alikes 
FF. Tho' 


. 2 — — oy r Dea — — 
3 


Tho Reſpirationbereckon dan involuntary. 
Action, and tho it is certainly . 
mechanically and uniformly, vet we haue 
it in our Power to keep in our | 
and to ſuſpend the efficacy of this natural 
FunGion: for ſome time; work this ſeems 
to be one of the moſt evident Indications 
of Freedom that can poſſibly be deſired. 
For tho in other Caſes it may be alledg d 
chat it is the ſubtil and — 
ner after which we ate determin d tliat 
makes any of our Actiona ſeem free, yet 
in this Inſtance that Objectian can have 
no Place; for a _— are determin d erer 
ſo imperceptibly, it is by the: Neteſ- 
ſity of Nature we are determin d. Now 
1 abünd to think that Naturt ſhou d 
determine any natural Function to he per 
form d een and conſtantly the ſame 
way, and that by Mechanical, — and 
at the ſame time determine this Fund ion 
ro be irregularly arid uncertainly: uſpens 
ded. On the gther Hand, if we are ines 
ceffarity determin d An QUT! 22 
any" 1 we have eee dt furl * 
| ute ly. 


+ 


— CES 
lutely impoſſihle we | WW 8. 
lection among things in all Circumſtances 

alike; for if we are determin d. i 
only be from the things themſelves-with- 
out us, for all things within us are upon” 
this Hypotheſes: — ſuppos di to move 
uniſormly and Mechbanically.. Now Where 
the things wi hour us are in all Ci 
alike, we can never be determin d 1: 
to aby of them by themſelves. And 


therefore werte We not free, we cou d ner 
ver make an Election among things alto- 
gether alike. By things altogether alike, 


. 28 are ahke as to all the City> 
cu es neoeſſary to conſtitute them 


thi 821 roquir d. Thus Two Farthings 
din cher alike, tho they may differ 
ſome ſmall Circumſtances chat de not 
concern the Eſſence of that peci im 
Thins 1.36 e. are n _ 
ene 4. 6. S. equally even Num- 
Cancd! Git! were propos d to aſſign an 
even or odd Number, there are infinitely 


Problems 
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Fuer which ate eib imletermin d; 
and in aſſigning one of the Anſwers to 
any ſich Problems, there is nothing in their 
Nature that can poſſibly determine us; 
the Conditions of the Problem only being 
had reſpect to- And therefore ſuch 
things as theſe are only pitch'd: upon by 
the energy of our Wills or Freedom. But 
no Arguments will make a Man confeſt 
he feels, if he be obſtinately reſolvd not 
ro confeſs it. Now Liberty is a thing 
felt, and is only to be found by a eflex- 
ion on our ſelves and our Actions; but 
there is one Atgument which will always 
have weight with the wiſer and better 
päaꝛrt of Mankind. And that is that with 
out Free- will; Virtue and Vice, Juſtice and 
Injuſtice are only bare Word. Now if 
Rational Creatures be free; as moſt cer- 
rainty they are, this Freedom i is a plain 
— — Contradiction to een, 
for eben p YXoduces all its Effects ne- 
ceffarily. 2 545 3 dm PO N 
20. XIV. nm wo >> 
the whe neonſiſtency a chin, 
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of e Scheme. + TR come to the | 
ſecond Opinion about the Origination ol 
the Univerſe, which in few Words tells 
us very poſitipely,. that this preſent. Kato 
of things has been from all Eternity of 1 * 
ſelf, Jo a8 we now behold it; —— hat 
any Changes that have happen 'd therein, 
have k from the Laws of Mecha- 
niſin that now obtain in the World. This 
Scheme conſiſts principally of theſe two 
its. 0 bar this World has been 
for ever in the ſtate we now bekiold: Ir; 
2. That it has been ſo-for-everiof itſelf; 
| independent of any other Cauſe. Fd | 

Opinion is commonly; :\but fillly7aſcrib'd = 
to Ariftotle, not as itsfirſt Broacher-buit as ith 
ableſt Patron. But tho Ariſtotle held the 
85 firſt part of it, l. That the CY - 
he did e — Hit ſelf; and 
there is a ver great Difference 1 
allowing this preſent Syſtem. of the T 
| werſe "i = from all Bier 
2 — oge's ns 


1. nay — My Deſign in be. Glowing 
Diſcourſe is not to diſpute againſt an) 
Seheme of choſc wh admit tlie Kiillencs 
of à Deity, I intend: only to 
this preſent Rate of things cou d — 
been from all Eternity, neither of it urs 
eee pang the: frequent/and particular 
nike lan atucally and of itſelf 
tends: ro Diſſolwtion; Tho incthemcan 2 
time, it is not to be doubted: but that 
that \lorig hty Power: which cou d create 
this beams 1 Syſtem of things; can pre- 
ſſcetve it —— a> Heipleaſes. | 
eg XV: That this/Univerſe cou neyet 
45 have been ftom all Enraity of ſelf; in 
_ the preſent condition it now ĩs; ĩs evident 
| erregt. that t requires an "peter 
Princip! 40 its abfifing zin ith Ip. 
| Condition: \Kroneſhouid: ſct ac 
3 Fangen the Diviſions of 
————— 0550 5 
ProduGion:; babiftheſhquih ſee ordeam 


that it w 'doſome ͤ2ͤU 6% 


Nuss "OG 


9 without itſelf, ” chat 
it requir d winding up of the Spring er 
han be dd be ſoon fatis Poms ot 
not have been from all Eternity of 
lf in the ſtate he then bebeld it! Now 
this is the very Condition of the Eurib the 
Moon and FPlanets, and of all the Celeflial 
2 Appearances. Their Me- 
tions ancl Actions depend u n/a Principle 
quite æmrinſickto Matter,whichariſes flott 
none of its Powers or Properties, as has been 
ſhowu in the former Chapter. The Power 
which produees and preſerves their Moti 


ons, rings ſition ſomechingichir chem- 


ſelyes, and if this Power were ſalpende@ 1 


ot withdrawn ; they w immediateh 
ſtopꝑ and their Motions wWou d be deſttoy'd; 
ee bende drhecome à ſiſeleſs anaGive z 
N Matter. Aud this Power is n? 
thing-elſo buti that univerſal Law of Pra · 


cos all che e ee d, fer pro 
_ from a;Ptinciple hoch inde 
| 5 A * * 


u 


yitation, which 'aCtwates the whole: Frame . 


— 585 8 rde 55 
ſible this/ preſent ſtate 1 ithings: ſhou'd 
have been Fam all Eternit; Mitſelf, ſince 
at preſent it cannot lab ſt in a regular 
and beautiful Syſtem: without the perpe- 
tual influence of Ware; e | 410 ex. 
N ek Power... 97 en ic 
XVI. W e depends on ano. 
cher thing as its Cauſe, as alſo, whatever 
is neceſſarily requir'd for the Exiſtence or 
Preſervation of another thing, theſe coud 
not have been from all Eternity of them. 
ſelves; foriSelf-exiftence neceſſarily implies | 
independency as to Exiſtence on an) other 
thing, either as Carife or as Effect; ( Imean 
only 'of thoſe things which are aboutus, 
ir. The viſible things of his World, 
which have but Qualities both finite in 
Number and Degree; bd conſequertiy 
bye e to and dependen- 
another for it is oth rwiſe 
Tmmenſe Being in reſpect of his 
e | which. can have ne Proportion 


e vyoe eee 


droits" its PII 5 this alin: Fr the 
fieſt-thing exiſts! that the fecond may e 


which ſuppoſes Deſign and Oontri⸗ 
F Vance, and conſequently is ai ſign of Pro- 
duction or Creation, and not of the Self- 
exiſtence of theſe things. Likewiſe, when 
a thing is neceſſarily fequir d for the Ex- 
iſtenceor Preſervation of another; it plain-* 
ly implies that the firſt thing ets that 
the ſecond: muy exiſt, which Fkewiſe ſap- 
poſes Deſign 2 Contriuance, ard conſe- 
quentiy can be no ſign of Self exiſtence 
in thee things. Now is there any thing 
more plain, than that moſt of the things 
in this our Sſtem are neceſſary or uſeful 
towards the Being or Preſervation of Mam 
ind. Remove the Sun from us, or us 
from the Sun; the Earth cou'd bring 
forth no Fruits for ohr Support; take 
away the Moon, the Seas Would fagnat 
and the Fiſn be deſtroy d; levet*our 
Mourtains weſhou'd have no frelhi Waters; 
deſtroy our Atmoſphere of the Airs Elaſti- 
city, we ſhou' d well like poyſbned Rats . 
Hp tatthieſe nail z thonſanGoths Er Inf 
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ces 1. bud allepe, demonſtrate time all 
the Boingo ofthis Univerſe exiſt as the ne. 
Effect, or for the Exiſtence br Pre. 
reden of ly , and conſequent - 
Ty imply Comobaite and: Deſign, which 
is mlt evident ſign chat all theſe ching 8 
produr d and are not Self e 
inen i Ia wild Scythian or Indian who 
never ſaw a Houſe in his Life, ſhoud 
meet with a Noble Palace 7 finiſh'd 
and ſinely furniſii d, and about ĩt ſhou'd 


ind Creatutes that cou'd nt ſubſiſt with 


out ſuch a Convenience, and ſſiou d plain. 
ly diſcover, that the Accommodations and 
Feen of this Building wette ex. 
actly ſuited in every Circumſtance co the 
Wants and Neceſſities of theſe Creatures; 
I think he wou d have no difficulty in con- 
clading that this Houſe was built by ſome 
wile-Archite&for the Convenience bf theſe 
Oreatures, he wou d bertainly ie ver dream 


that it had for ever been there of itſelf ſo 


as he then beheld it. Now this is the ve - 
ry Caſe betwixt us and the Syſtem of 
think ; abbur us g, not that T think the 


wh ole ä 
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whole Syſteme of the — made 
ſor us of the Ruce , Mankind, : but that 
we cannot be without a great many of 
theſe things that are round us, and that 
conſequently we were ſome part in the 
. 
been for everiof emſelves. | 
S XVIE That Animal: cond} vlog — 4 
been from all Eternity is plain, for both 
the Reaſons 2 in the two former 
Sections. For 1. Their Production 
and Exiſtence depend upon Principles 


end u | 
ite extrinſick from and independent ß 
er I mean of their Meterial pert. 
E have: formetly: ſhown, that they can ne- 
ther ſubſiſt nor be producd by the Pow- 
ers of Mechaniſm; but ſot both require 
the oonſtant influence of a Principle even 

different from that which governs the 30s _ 
animated part of the IIniverſe, 1%» (Gras 

vitation) Now ill thar is obſcrvabletin 
this World, (according to this Scheme) 
is Matter aan Motion (for if we once l. 
low a Power diſtinct from _ -we ruin 
„„ bow 


2 Pinoſophcat Principles - 
how far the influence of this Power may 
rey as to the Production and Preferya. 
tion of the preſent ſtate of things.) But 
the Production and Preſervation of Aj. 
mals is above the Powers of Matter as has 
been formerly ſhown, and therefore ſince 
they depend upon a Principle diſtinct from 
and independent of the Laws of Mecha- 
ziſm,” and need a continual influence of 
ſome Principle, diſtin&-from Matter and 
its Properties, they cou d not have been 
for ever of 1 2. All the ſeve · 
ral Parts and Organs of the Animal Body 
are ſo prudently adapted to the beneſt | 
of the whole Compoſitum as plainly amplics 
Deſiꝑn and Contrivance, that it is impoſ: 
ſible to conſider this, and imagine they | 
3 have been Selfexiſtent. How wiſely are 
the Boxerarticulated?: How . the 
4 Muſcles contriv'd?' and how conveniently | 
|  faſtnedto'the ſeveral Places of the Body 
to produce the neceſſary Motions? With 
what judgment are the [Arteries , Veins 


and Nerves rang d? With what Wisdom 
00 5 Hnzdsc 0 in their proper 
7 | > 9 


carefully 18 the TY} 
provided for according 
ta feveral — nees ariſing from the 
Y ar Climate and Elemenx each An 
ol is confin d to, and how juſtly is eve- 
ry Pairicnlar: adaprod for the Benefit of 
mpound ? I {halt haveſocca” 
1 purſue theſe Inſtances farther here- 
after, but an Body WhO is ever ſo lit- 
d uainted wich the ffructure of an 
Animal, cannòt but diſcover evident Foot- 
e Defign and Contrivancenit, and 
|. Tue eannot be elk . 
1 · 
S XVI. It has 9 ſhown 
in S XXX. and its Corollary of the pre- 
in, Chapter, that ſome part of — 
nouriſhment of Animals. and Vegetables', ; 
and the greateſt part requir d to the pro- 
duction IX Minerals and Metals. is a wa- 
tery Fluid, impregnated with ſome other 
Body, which by theſe Operations upon 
Matter is can: a ſolid Form, of 
which-buta very ſmall part is ever reſoly d 
lat — again, 1 the ee 


2 2 


of Water © on ; this our Globe i dara um- 
pair d and diminiſh d; wherefore if the 
World had laſted: — all Eternity in the 
State it now is, we had long ſince wan 
ted both ſalt and freſh Water. And in- 
deed this decreaſe of the Quantity of Wa. 
ter on our Globe is ſo conſederatie,” that 
a very great Man is of Opinion 
Comet were deſigu d to luppiy che — 
which when —— come nigh our Dwelling, 
| ſend us ſuch a Quantity. of 'Vapoars: from 
their prodigious Fails, as ſufficient to 
fupply the Expenſes of Water till the Re. 
turn of another Comet. But we ſo ſel· 
dom receive Viſits from theſe Celeſtial Bo. 
dies, and we are ſo little ſenſchle of the 
difference of the Quantity of Water fal- 
ling then and at other times; and theſe 


Comets are when they dome within our 


Regions at ſo great a diſtance from us, 
that no ſuch N Effects as may 
anſwer our Demands: are, I fear, to be 
expected from em. Beſides, che Wil. 

dom of Nature generally mrs re- 
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on this our Globe má not be ev ry Year | 
of che ſame Unant ity exactly, yet it ſeems 
to be mofe e and — than the 
| eſe Comet; but of this we 
ſhall have Occaſion to diſeourſe at more 
lengrbin the following Chapter. Where -· 
fore, ſine is certain that the Quantity 
_ Wade on our Globe does daily de- 
dent _ perhaps not ſenſibly) had the 
5 Eternally been, the whole Face of 
| been more parch'd than 
the Defatts of Arabia; prot not heing 
ſo, ic is plain this preſent. State of . 
lar. not been from all Eternity« 
XIX. It has been prov d like wiſe in 
die Chapter, that the Lig: 
of che Sun does daily decreaſe, and that 
the Body of the Sun — continually grow - 
cooler; the ſame may be ſaid of the fixe 
| Stars 2:4; Now: had the Sun and ext Stars 
been from all Eternity, we ſhou d have 
been reduc d long before this time to a 
State of utter Darkness. We are very cer- 


tain that the Rays of the Sun are im pri- 
XK 2 7 | E 2 | ſoned f 


* 


Sed in our r Plants and Vegetables, in our 
| Metals and Minerals,” and are retain d _ 
the Action of Bodies upon L 
ſome part of them by their -paration 
from others, and their being merry 
in theſe Subſtances; and the Action of 
Bodies upon Light, —— 
from” returning to the Body of the Sun. 
We are certain likewife that the Foun- 
tain of our Heat daily i impairs, that the 
2 Body of the Sun is pe ly a- cot 
ing, and tho' theſe Effects be not ſo con- 
| fi iderable- as to become ſenſible in three 
or four thouſand Years (tho if ancient Hi. 
ſtories be true, this abatement and diminu- 
tion of the Light and Heat has not been in- 
ſenſi ible) yet in an infinity of Ages (this di- 
minution being ſtill ſome what) the Sun 
had been redu d to the Heat and Light of 
a Candle long ere this time; and we had 
been involv'd in a more than Cimmenian 
darkneſs. But ſince we obſerve no ſach 
Effect as this, it is plain the World has 
not 10 eng from all Eternity. U 10 5185 
203 feu c rt mir! 


1 F N 5 1 * 1 ; 
| ö : ; — | "<p < 
”» % — * — 5 
8 ; * 
. 85 * * ; : 
F — 


P 4 — 


- — 5 But — flog -nfallibly- 
demonſtrate chat this pteſent ſtate of 
things; both had a beginning and that of 
themſelves they muſt have an end, is, 
thatoou Earth; che Planeto / the Sen and a 
fert Stur do not move in Spaces altoge- 
ther void. Bur n e ot make at 


— ne ce: info Mapter, 
that th Reaſon why, for 5 the 
Planets move about the Sun is that the 
Body of the Sun attracts theſe Planets , 
Andi likewiſe theſe Planets attract the Su, = 
nnd that (fi ce the N laner i dleſcribe Ellip- 2 
tit Orbits about the Sim) the attractive 
Force of the Sun upon the Planets is reci. 
procally, as the Squares of the different di. 
ſtances of the Ell puitiꝭ Orbit from the Suns 
enter: in its: focus. 1 Tt that belides, 
theſe»Planets. were driven at firſt; or at 
the beginning of their Motion (to tpeak 
40) 7 a Force whole direction made an 
An ithe attma inet deb 50 that 
at the very fame time the artracſiye Forte 
of the Sun ex reed itſelf on tlie ſe Planeta, 
3 : E 5 they 


they were -puſh'd along in Lines 

a Force 5 T7 TE 

ner or other inclin d to that of the direQi- 

on of the attractive Force of the gun, o- 

therwiſe they cou d never have revoly'd 
in Orbits. So that it's evident the Mo 
tion of the Planet: about the Sun, is com · 


pounded of two different Motions in two 
different Directions, either of which: bes · 
ing deſtroy d the Planets muſt have 
fall'n into the Sun, or ſtray:dfor ever in 
right Lines; and tho? the refiftence of the 
Medium cannot alter the e e. Moti. 
on, (ſo call that whereby the Planet 
tends towards the Sun) yet if there be 
any reſiſtence in the — :throug ph 
which the Planets paſs, the projectii 
on;/.(fo i call Ge ebe muſt 33 
and (in an infinity oſ Ages) be deſtroy- 
ed. Now tho Mr. Newton has conſider- 
ed the reſiſtence arifing from the Expan: 
eon of the Elaſtick Atmoſpheres. of the Pla- 

nete, and cannot fay it i is abſolutely no- 
thing, (for he only finds that it's not ſuf· 
22931 t oy the * Motion in 


a very 


a ſhore time,) - yet he has not men- 
tianed that ariſing — the fluid of Light 
_ which reaches beyond the Orbit af Saturn, 
_ and cho we haye (ſhewn.1 in the preceding | 
— Chaptee, that this fluid, is extremly, thin 
and its parts eaſily le, yet ſtill che 
male a fluid; and this fluid muſt give 
ſome reſiſtence to Bodies paſling through 


"_ of Ages have been ſufficient to have 


quite deſtrayed this projedtil Motion. If 
ths: the Light of the Sun —— a Body (as we 
have! no 'd ire be) it muſt reſiſt other 
dies „ And if it be hut 
— af; lacid Bodies communicated 
by the impulſe gf ane Body upon another, 
ina; firais Line, without the au Motion 

ok; any one of em, yet ſtill it is neeeſſary 

Hat rhere be a Series of Bodies interpqs d 

2 the laid Body and the allumina- _ 
oem — will as much reſiſt te 
paſlage of Bodies, as if the parts of Light Þ 
mo d chemſelves; do that in heth Caſes 
——— be ſome reſiſtegce; made to Bo. 


5 bine den _ Ocean of Light; 
BY Ts: which 


it, which tho ve ſwall,zmuſt 3 In an 10- . 4 | 


3 . not © ſenüble Fo an yifitiite a 
muſt have been ſufficient in an infinity of 
Ages to have deſtroy d the pi — 4 
on, and conſequently long & re now all the 
Planets had been Brolling it the Sun, had 
the Worldlaſted from all Eternity; Which 
not having happened; it's plain this pre. 
ſent ſtate of thing 8 has not laſted from all 
= Kegel i. abe nder we now behold 
8 Att i Oz: 1112 g Yo tg) ex" 10 Wie . 
1 SNxI. | Six 1 Has been-ſufficient] 
demonſtrated in the preceding C hn, 
that Motion is not eſſential to Matter, 
:thar no particle therebf nor any cab. 
lions of particles can bring themſelves: 
Motion,“ And ſince there Ae ne and : 
_1 Mociohs'obſeryable 1 in tliis pre- 
ſent ſtate of things it's evident that the 
Matter or Bodies of this Univerſe has 
been ſome time or other before this preſent 
timeé rin Motion, bale n ore: Rk | 


its plain the for-ever mor Ak | 
ely — . uently they have 
_ — vhrpanr ſtate we behold 
em. ti is altogether inipoſſible for any 
Body to move-in an Oilit or any cxrer 
Line : of afl 'Beca 334 dat ever different 
point it muſt « its direction; and to 
ſuppoſe a Body 3 its 
direction at every different point of its 
Courſe, is to ſuppoſe it to have Reaſon 
and Dikcre en. And fince to move in an 
Orbit or any curve Line is to move witli 
— — two other Mo - 
tions, one a hic at leaſt muſt have 
been impreſs id ſince ĩt canſiot move of 
itſelf by both; by the Carollany naw men- 
tionod; ua cent — of 
& Matians was imprtſs dj it was ina 
* ate: io haf it was in, after 
that othe Motion was impreſs d. 8 that 
kince- the Plauer do revalve in Qthits oj 
curer Linbsg ir is plain i e have 
— tate we. 


3801 


bo em met Seer 
be infinite in its extent, but there is no 


3 


2 eres Num 


andlit 's as certain they do not — 
about any common Center or 
ſince they have been obſerv'd never 10 


have varied their ſituations or diſtances 


from each other. New if they: be finite 
in Number, the terminating Bodies of the 
material part of the World muſt be all 
free from Attractions towards the voi 


part, and ſo muſt be all approaching 


Ward the common Center of Gravity of the 
Tat e of the World 


whole; and had the 
been 0 they had Jong ere now all 


imaginable Reaſn te believe the Numbe 
——— northemaverial 


_ "of the err 
1 the 9 boundleſs, 


8 XXUL IF the ſexe ee de moe af 


of the ſame uniform Nature every where; 


Spare: indeed may 7 


* - a — * 
rns 8 I rr 


8 


. . 2 ef a er 
8 , 
2 0 ; 4 — 
2 


it's plaing Matter cannot be intime nöd 
u ſince thereby it is — fo. 
Naw 45 thei 


roward 158 — Spa ice, muſt yield to 
ractin ofthe) Bodies toward 
the common Center of Gravity of the mate. 
——— ielding,” the 
kewile 3 


4 . * 4 
& "Þb it) 1 tie! er 


nm — un 
„ ee e n 


le rhe World had lasted - —— 
ty the whole Matter of chaünirerfvüal 
be >NnN long before: this . E ama P . . 

| „ EI Rr a and had Fe 
2 — not having 


nity, nor can of itſelf 
continue-t to: wal Eternity: And ite not un · 
likely that the vaſt if not immenſ 
jor" the fert Stars from us —— — 
ther, has been deſignd to retard this Effett 
a8 long as the deſigns of Providence may 
re qui re: ng Binikui Sr Diswo! 
85 XXIII. In the Oru | > 
Chapter l have demonſtrated che impoſ: 
bility of the Mechanical production of Ani. | 
mals Vegetables, and I ſhall have Oc. 
caſion; in che following Chapter ito makeit | 
evident, chat e ry: generated Animal is 
product] fag a preoitn ci 
Sy + 


> pale pellets ry: — 
xciſes from a favall Plant f the fame kinds = 
| And: it is impoſſible: it can be otherwiſe 


2 our Ad verſaryis Scheme of admitting 5 


but Matter and Motion 52 for if 
Animals and — cannot be produc! d 
from theſe, 1 — provid 
they — muſt of neteſſity have 
been from all Eternity. And conſequent - 
ly that all the Animals and Vegetab 


let that 
have exiſted or ſhall-exiſt; - have actually 
been all included in tlie fuſt of ev Ty Spe- 
cies; or Which is the ſame thing, that 
pitching upon any one indiuidual of ei- 
ther kind now exiſtent, that all the Anui- 
nal or Vegetables. that proceed from it 
were included in it, and it, with all theſe 
was included in that one from which it 
proceeded, and ſo on infinite ly backwards; 5 
and cunſequently ſinee there is no new 
production, allthat — | 
oFthat 8 Wer 


wu ſo "feng — — 
tĩom or Production, Al che Animals in- 
cluded n the firſt of ry Specter wer 
| there moving and living Animilents. „Hand 
all Vegetables included in the firſt of evry 
and, were there actually growing and 
enereaſing ſmall Plants. Now fince every 
Anina and Vegetable hus been prov'd to 
| confift of Or gent in Number infinite” (tho 
if the Organs of Animals be only finite 
in Number, it will as reer —_ 
le — the Specier of die Fg. 
tables: ſhon'd have exiſted from all Eterni. 
ty; for then their Number muſt have 
been infinitely: m 2 and the Animalcul. 
and ſimall Planes, being Organical Bodies 
and confiſting of parts, 2 thoſe infinite- 
ly many too, and being all included in 
the firſt of every Species, or thoſe infi 
- nitely-diftanc/from-the preſent * 
alr; theſe firſt onen of er ry Species muſt 
of ne have been inſinitely big, for 


| bee. — O eee a d _ 


IP | AR dy, 


— GIIn nm n—r———_— 

a make — DI big; 
i that unleſs! we cou d admit che fieſt of 
ev ry Species: of Animals and Hegerublet to 
be. infinitely. big (and how abſurd ſuch an 
Hypotheſis is, leave the Reader to-judge) 
It is abſolutely im impoſlible;;: that Animal 5 
and Vegetables. ſnou di have been from all 
Eternity; neither can I {ce ho this Ar- 


gument can be evaded, if we admit all 0 
Animals and Vegetables: to from 


preexiſtent ſmall Individuals: of the ſame 
Species, included in the firſt of each kind. 
And it is impoſſible this can be otherwiſe 
upon our Adverſaries Scheme; if the Me. 
chaniral Production of theſe be impoſſible, 
which I n 1 have ur ee 
ſtrated. il He'bey | 
8 XXIX. kad ae World 1 lied: P99 

al Eternity as it now is, it is altogether | 
mpoſſible but that Amr and Sciences. 


muſt MP. been e anne 28 


ler us take forlufiarechoidfo mati 
it is certain this Science hat r. 
pro d within theſe two lata 


: — | 
1 1 chet time e . 
| any Records; and two or: three:hundred 
Years\more\, going on at the rate of 
choſe laſt paſt, may carry em to a height 
: which we now en 8 Now it 
as altogether impoſſible the Improvementz 
Already made ſfiou d be loſt, ſeeing they 
contain things ſo abſolutely — to 
the Accommodation of Mankind; theywulas 
_ ſoon forget the uſe of Houſes and Cloaths 
as the "Advantages to be reap'd from this 
_Setence; wherefore had the World Eter- 
way b 3 this Science had been brought 
to its utmoſt Perfection long e er now. 
It may be winged that Inundations, Del. 
ger, Murr and Peftileacies might have de 
ſtroyed all che former Emprovements, and 
then we ſhou d have been left to begin a- 
new. As for Deluge s, it is impoſſible they 
thou'd have been Univerſal, i. e, Natu- 
rally and Mechanically impoſſible; for 
the only Philoſophical eee of an Uni. 
verſal Deluge hitherto. aſſign d, 417%. that 
of Mr. V hiſton s, depends entirely upon 


che Principles of Gravitation, which bave 
© is | 125 hee 


——— : 
E 8D el 555 7 : . 
naturally, (and to Alle 4 Principhe above Ms 
Nature A e eſtabliſſied Laws "of Mecha- 1 
ven, is to yield che Cane) Pätteülg in. 
undationsg 860d never awd beef — 8 
bo hab eblk rate mane remain of Sen. 
ces)! particulayly' of" Fon c wech ö Ph 5 
ſcriptions' on Medals? As lis" 
Urebiteude, bye 4 0 
Machine, might Have Been Pr FP 152 
te of Eve chirp But art Univerſal Con: 
' agration: Beſides, it's weefly Precarious, 
to ſay there have been — that haye 
done att eofifderable Dümage, co the 
whole rational Creation, 1 may be de- 
ny d with the ſalne Reaſon it is affirtn'd, : 
ſince it is certain We have heard of "hone 
ofany conſiderable Conſequen | 
there happens an Univerſal Pigs in. 
Noah's Days ʒ but beſides „28 T formerly aid, 
that this was not brought about naturally, _ 
ve know not, if this and ather Sciences, hac 


ativ/d: at any great Perf 8 i before” this 
© nag * ve” are nat 
F 


Certain 


Goa! C4 L 


certain I = Pe — —— = — bes 
ences. bas been much retarded upon ii 
accgunt. W433 iris and Peſtilences, it's: true, 


have been and may be, but thoſe do not 
happen univerſally over the Whole World 
at the {ame time; and there arecalways 


| ſome, Countries and many patticujer Per 


Tons, whoſcape ; ſo that isimpoſlible theſe 
things mer” ave obliterated all the Re 
mai ins 22 Arts xa e. 1 believe it 
almoſt im} ANY mae * de 
Annihilation, or a, general general; Conflagrat 

ſo to deface the Memory and Remains mr 
all our modern Improvements, that ſome 


4 of 'em ſhou d not laſt at leaſt ten chouſand 


Vears to come; and yet it's certain we have 
no evident Footſteps of Improvements ol. 
der than three or four thouſand Years. In 
ſhort, this Argument holds good againſt 
evry ching but Univerſal Neluget i and to 
admit or 27 any ſuch to hate been, 
is to yield the Cauſg, ſince its im 


to explain {uch, bythe. Laws:iof Menden 
or to account for them hy Matter and Mo. 
tion as things e Ranked 3 and to 


quit 


as „ Ds 


7 N to — es ta hay 
lappen d eonttary to them, is % admir 
Powers ſuperiour to 'em, which tot ought 
we know might have produe d chat Which 
they can new iſb powerfully alter. An.Lỹ“ 
the Arte and Sciences! aN have been at 
a .ſtandefor many Ages in iſome Countries, 
yet thatcis/ciothing to the whole: Globe, * 
For ſince that Principle which prompts ſome 
Men to improvt Arts ot Sciendes che y art 
ow dts, Fete eee uche Minds, 
TÞ: 5 of our Allverſa- | 
— and is neiche mprinted upon 
nor were the things Bede reveal to 
them, by any iſuperiour Beings; this Prin- 
ciple in an infinity of Ages without any 
Univerſal Deluge, or ev n any particular 
one of any great extent, miſt have of 
Neteility brought Arts and Sciences, and 
the other Accommodations of Lite", 
to a much greater Perfection than we ſee 
they have now attain d: From all which 
duly weigh d, ir plain this World bas 
not Erernally been as it is now. And 


n the Accounts: of our iprove- 
F 2 7h ments 


weste anfwer very oel to the time, 7 
fiend by Mo 2 the reation f oe 
Works: Orv fn 07 meftgt 
SXV if the Number of a5 UN | 
ret” hint nick we bebe onthisGlobe, 
Hoe” either ericfeaſe- or diminiſſi conting- 
ally; any (nite Number of Leas how) 
great Iobver; by any finite Number how 
amal oever, then this World” con'd! not 
have hben from all ternity in thecprefent 
Kate d now behold it. For had it en- 
ccrteav li in uny finite Number oft Tals how 
great foeyer,” by any Number how ſmall 
ſoever, long before this time their Num 
her had been infinite; ſo that this poor 
Mole#till of 2 Globe had not been Able 
10 contain em: And had they decreas d, 
their Number had been none at all, i. e. 
the whole:Rate hatl been extinguiſe d. 
But ſince neither of : theſe has 8 
30 5 Plain the preſent ſtate of things has 
not been for ever, Its not eaſie to be- 
Jieve;|for inſtance; that the Race of Man- 
kind, bas been rb bing and nung without 
conſiderable cncreaſe or » 


| Ie 15 * . Tee 
 Ienges and d age, alill be e 
of Deſtruction, have not brenrfewer for! 
theſczooYearbbypaſt;thatrevertheyImves | 
beenſince wehaveRocords and yetitsplung 
the: Nugiber:of- Mankind has:confidembby; 
encreaſed 1 in that time. Sir Villam fen 
14 from Obſervations on Bittlis A Buri- 
als has: diſcovered chan in 36 :Xkars:thei 
Maſs of Mankindis doubled in theſe Gaui 
tries. Had:they.thus encread d from alk Ex 
terdity in other Countries, all the Hlynetih 
within our Syte hana, been able to 
have contain d hem byl this: nne; yen i 
mM many: miliiongot-Xears they had bur 
excreay d þy;an-Baity continuall,) Ilwir g 
Number Raflo been infinite by, this time. 
rt: ea Hain bath the. Number of. NM 


kings! and 2 Animols god er, 


ou — — ic exidemti. Hs 
W has ND annere dont. 


Aer 1 


mals does anfwer very well to the tum. 
mon Tra of the Creation. Theſe two 


laſt Arguments I-have ſubjoin d not 36 
conclufive proofs of the Production ofthis 
preſent Uniuerſe im time, bür as cu 
dug un firmatiub of t tho former Demon. 
. Wat? - niit ni An 
 GIXXVI Laſtly, -How- improbable i 
it av-chis Work ou d ve | u : 
all:Etendiry?' Is chere any thing. we ſde 
in an part of eee ee re 
that hab any other alt) ſuitable co chat 
| — 0h one of Self n tense? We our 
ſelves are certainly the Hobleſt pare 6f 

chis Sum we ate acquainted withz- aug 
yer God kenν,hðE unit uny of us, f 
4 of Whole Rae is, to have IB e 
Js” 4 Comp pliment beſtowekupbn ts 


bee When r. * ſchſde 
(wg 7 —— db all: yerys4 
Lives ufe inlrefpet Hof 2 


We init he with 9 Vs = avon roo 
Mhanks po tem CW Men 
we KHG eee e | 


flewt. Ho 2a aint befop 


| e 


* y 
be; "Fas whaloeveris felf-exiſters, muſtine- 
ceſſatily and indepetidently be. Neceſſarily, 
3 only on himſelf alonr 
. when and while he | 
. ntly, becauſe his Hein 
and all chatis meceſlary; to it depend 
baton. And —— 8 ; 


ere 0 ie; 4b, allithe [reſt — 


ki 
- 161 


poſition of al te IF — — 4 
Ver is bad be e his Be. 
ing in deſpite of all other Powers, i. e. 
muſt be Ounipotent. Whoecver is. 0 
ent muſt know all things that are poſlible 
to he dont on let alone; for he can never 
be ſupos ut do that which he knows not 
how to do, i. e. muſt he Omnniſcient; aud 
| eee Ormi patent and Omniſcient, all 
| elſa muſt depend on him; for be- 
| ziiheanay make all things de pend df 
Ka if alteady they did not ſo. Beſides, 

other things muft depend of him for the | 
very Bede, R don; e damen "can 


thingrand Javing.alb things depe 
1 be {uw A 


he kt 11 „can do all 
things, has no Reaſon nor Cauſe to de- 
ternſitſe him to ay ching that's bad, ſinee 
| nothing can hurt him; nor any Power annoy 
him. So that it's very plain, that whatever 
is ſelfexiſtent muſt poſſeſs all the other ſui- 
table Qtalifications.: Arid ſince ye muſt of 
.necefliby. admit ſomething to be ſelſ . xi. 
ſtent ; how much mbte reaſbnable'is it, to 

believe that, hat ienſo Being, which poſ 
ſeſſes all other O 


alities ſuitable to that of 
Self-Exiſtentt; has been from all Eternity; 
and when, it was his Pleaſure, has created 
this noble Repreſentation of hiniſelf} ,. 
This beautiful State of things, which bears 
iſo viſible Character of his infinite Powet 
and Wiſdom; as ſhall abundantly be 
hewn, hereaſter. And this is che rhνν 
Opinion about the Origination of the Uni- 
verſe, which: muſt of neoeſſity be: true, 
et eee other tu which -I have 
Col er — eonfated,; this is the 
onlypotlih ien Chet — west 
2g niffz þ "IO 
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3h .u-Of be Eulen 2 
num a lo guicion dads as ort 
MAT thete are no Selber 
AVheiſte, to me ſeems as evident, 
Body who has conſidered the 
eee on be abſolutely oon ino d „that 
eee Angkesiof a Triangle ate not equal 
| to:two\right. our. The Fool indeed may 
have ſaid in his Heart there is no GO, i. 6. 
lewydrand vicious Menz mayubaverheas 
tily wind withia- emſalvas, 2rhat there 
ee | em anon chat 9 


ww.” 5 wit 


- UM 
— 


2 

might be any publick Puniſhment of their 

Crimes, becauſe 1 8 their a Intereſt : there 

ſhould be neither; but that a Man of an 
ly weigh'd the Evidences for the Being of 
22 ſhould at laſt come to a full Per. 
ſuaſion of, his Nong-Exifence, to me ſeems 
as impolſlible 25 ENS Who has 
attentively read the firſt Book of Enclid, 
and rightly underſtood what he has read, 
to be convinc'd that the Sum of the A. 

or leſs than two right Angles. It i true 

moſt Men think nothing of the matter; 
and few give themſelves Thie Trqhble to 


inquire whether there be 2 God for not; 


they think ſuch idle Sperxlat ons become 
thoſe. only, who Hou unt to liyr, and 


lee the-hoft-uiſs U ite tbr mex 
ber Nüd f this/Eind: of Abesftr then 


Wehiake of nau ch 


7 


e — of inudivy Sole 
dent Turks; bete e den 
Rains te conſidet them But che being 
choc being ef A Deityn ab 4 Matters 
the Moment the Government of the 

Worldy the neseſſary G onſequences — 5 | 
of, d 'f6' "early: eerer the! Hai 
or Miſer % V. Ad ide 85 
Creaturv; Land: thes that incoleate 
d4'Confidctarion'p#l it; ae 16" ny, D 
different, und- fd con penn, tie none 
dat we Wilkally blind; Gan wirkſtünd ſack 
conviticing" TeRtiinonies. _ Now tho" the 
the Denbuſtrulion of chis g by Troth,” rs: 
that chere I aſupreric Being, wha 58 
aid. goverhs'this / Gs em of thi: 
SY d — — e 17 io, 
gd) 'Mens,>T6 that none can Tante it 
for ant of dublin Pröbfs, wo will 

owe iheduſk weg hexe to cb gider: 9 5 
nabe the EM Tor , dan eber b. os 
2nd qinee Torfie' Ae t he 
by one Loft bf Afgumthten che 
8 unecher; Wahr eg e c HR] 
which —— 8 
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”. 


8 Þþ 


1 eee eee | 


hone which are founded onithie 7 
einleg ofia juſter Philoſophy, avid. a more 
genyine-Explication of Nature, than, Was 
Eno till of late, And. baue choſen th 
way df reaſoning; the tather beeauſe our 
modern Asheiſi b have taken Sanny 
Wipes che Bounds of Nauural Philoſophy, 


SAL All the Arguments of the. pres. 
7 A Chapter „ are ſo many P ros: of 
the KEniience af a: ſurpreme Rauer, who 
made and governs. this preſent Sten f 
things. For ſince this World] cou d neither. 
4 produc d by the caſual Conconrſe cot 
we, neither cou d have been. from. all 
S of it ſelf, ziehen heen- ſulbick 


de ntly pov d and ſinoe that it now is, ino 


Body doubts, of Neceſſity checkfore, it 
mull are prod luc d or created / ſome 
time r anqther, hy ome? pr FE xiſting 
Fo wer. Now ir FE dere j3,nothingelfd 
in being but hir Narid, dle bein dm 
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created this beautiful Sytem of tlungs, 
and finde existing mdepes denn gt 
for ever be, andi chave bee? cherefbfe 
that great Power muſt neceſſitiiy f 
exiſt. All the Difficulty: any rational Cres. 
ture can have about thenPrifteride df 
Deity, is how torconceive his ring fr | 
ever been of himſelf without a 
Now if we could avoid this Difficaley; by 
ſaying that this Syſtam was produce d, „b 
the caſual meeting of Aton, or byluf- 
ledging it to have for ever been oft it felf, 
we might have ſome ſlight Pretence for 
out Iafidelity. But fince this Difficulty, 
does equally lye againſt all theſe threts 
Suppoſitions, (for if the World h been 
produc'd by the caſual Concuurſe of Hroms, 
then 2 Void, Atoms, and Motion have for 
eyer been, without a Beginning, of em- 
r ir has bepn from all Eternity of 
c iſe 3 51 it is, then the Cãſe that 


we 
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— 
mow Stations ——— have . 
Withaut a beginning of 7 ) Nl 
fore; Lay; finceiths.very fame Difliculey 
'cqually; and TENN all the 
e ae ig it hot more re 
eee vo alan dur Reg 
ta have been; for eyer df it ſelf, withoma 
beginning, to hom we may aſcribe, and 
who does ne poſſeſs all other (ſuv 
table Perſections; "rathet” than! either of 
thoſe others whick wei know are nel 
ther endo d wich, nor capable of, ſucb 
eminent and tmiſdendent Qualitys 7 - 
will not ſay with De Carter, that be. 
aAuuſe in out Cooception of a Being ſs 
nitely perfect, there muſt be anduded ur 
ceſſary Exiſtence, that therefore fuch'a 
0 Being muſt of neceſſity actually exit." 
fare:I-am, [ſince our main Difouleyc 
the Conception of the Exiſtence ofa be 
ing abſolutely. perfect, is his neckſſary E 
iſtence, or his having for ever been of 
himſelf without a beginning; it is much 
more reaſunable to fuppoſe that 0 Fa to 
have for ever been of himſelf, who 
Sr. eſſay y 
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plai 3 the Exgſtenre of 3 
Dear: 1 bebeve! nobody gouhte, that 
chere now exiſts a Quantityof-fo/id Maſe, 
out oß which the ci and terreſtrial 
Bodies were form d; and tho perhaps in 
moſt:folid-- Bodies, there he, more 
Mar rover ig: on, more Hacuity chan 
lili, yet there is ſtill ſuffezegt, not 
to permit us to doubt of the Exiſtence-of 
Matter. Wherefore ſince Matter dow a- 
dually is 1 waud gladly learn hom 
ir firſt exiſted. It cou dinver have been 
of it felf, ſince we are certain, that it 
is deſtitute of all active Oualitics what- 
ſocver; it cannot move of itſelf; nor when 
put in mötidn can it reſti of itſe ls n 
2 chinge it's: Oourſe, mor Alter it; 
it can neither change Ks 
Tous nor Colour, nor Situation; in A 
— eadubridran Praperey het hs 


9 —* 2 ae 
3 abſurd 


hard ir ber e 00 nager 
brought e wre Bent 
do juſt nothi Helfe We n 
ſopabiy imagine that — chou d | 
bring ieſelf 3 become a poſitive Being, 
encore it poſſible that Matter ſhow'd 
of ey for ever have been Beſides, ad. 
mitting Matter to have been for euer af 
itſelf yet this will not ſolve half the 
Difficulties,” ariſing In the Formation and 
Production of the preſent State oß things, 
as has been ſhewhn in the preceding Chap. 
ter, aiſd ſhall be now farther illuſtrated. 


Whereas the admitting of an inß ite 
Powerful und petfec-Being to have fins 
der been, and to have created: the: ſolid 
Maſs,” and out of it, fram'd this wonder- 
ful Syſtem of Things, contracts all the 
if euleies of Nature into this one of 
NN Exiſtence: For as to che-Diffcultiessf 
Creation, they vaniſni quite; before ip 
_ nite Power, for Power implies a Capacity 
to act, and inßinits oer 2 Capacity to 
act every ching not involvibg- a Contta· 
Nan. berefore ſince Matter ino 
Bilds N actually 


ac ally i is, and Tous it neither cou d have 
been for ever of itſelf, nor had it for e- 
ver been, wou d that remove the Difficul- 
ties ariſing in the Formation of this pre- 
ſent Syſtem of chings, but on the contrary 
wou di multiplie em. Is it not much more 
realonable then, to admit an infinitely wilt 
Being to have for ever been of bimfelfs 
| "whoeky' all the Difficulties; in the con- 
ceiving the Manner of the, Production of 
this Univerſe, do vaniſh at once. 
* 85 IV. I has been formerly ſhewn, Age, 
this. Univerſe, was not. 3 di by t 
| lame Laws it now is govern'd, and which 
it's ſeveral Parts in their Ae do now. 
obey; and therefore of neceſlity how ; 
muſt have been ſome Power Ta 
to, and diſtinct . Fa that of - e | 
which form'd this SHſtem at firſt, and pre. 
ſcrib d Laus for it's Parts afterwards to 
obſerve. .. We ſee. all the Changes: that 
now: happen in this material World, are 
paar to the Laws eſtabliſhed in the 
Vu ner But this Syſtem of 1 704 
is ha have been bro ght into it's 
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preſent Order, by the now eſtabliſhed 
Laws of Nature, (ev'n admitting Matter 
to have been eternally exiſtent of ſelf”) as 
I have abundantly ſhewn in the firſt Chap- 
ter; neither one, nor all of theſe Laws 
were ſufficient. to have ſeparated, that 
thin and rare fluid of Light, From the other 
grofler and more denſe ones, and amaſs'd 
it in the Sun and xt Stars ; neither did 
the Laws of ſpecifick Gravities obtain in 
the Formation and Situation of the inner 
Parts of our Earth, and the other Planets, 
nor in the Separation and Situation of the 
teveral Fluids thereof. By none of the 
known Laws of Motion, was the Num- 

ber, e, or Diſtances of the ft 
Hare determin d, the Figure, 5 Number, 
Denſities, Gravitations upon one ano- 
ther, naten and Order of the Pla- 
nete adjuſted, the Number, Diſtances, 
and Magnitudes of the Satellits of* Fupr- 
ten, the Form and bulk of the Aunulus of 
Saturn limited. In a word, the whole pro- 

ceſs of the Formation of the celeftial and 


terr ka World, as to their principal 
2 | Parts 
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Parts and Arrangements, was brought a- 
bout by none of the Laws of Motion and 
Mechaniſm, - that row obtain in this ſet- 
Laws had but a ſmall Share in their Pro- 
duction. Wherefore ſince this beautiful 
ſtate of things has not been for ever of 
itſelf, nor cou d be form d by the Powers 
and Laws of Nature, it is plain it hass 
been produc d by ſomething ſuperiour to 
Matter and it's Qualities, and conſequent- - 
/ by that ſupreme Being, into whoſe Ex- 
iſtence we are now inquiring... And truly 
from what has been here ſaid, and a great 
deal more of the ſame Nature alleg d in 
the \firſt Chapter, it is evident, we can 
have no Notion: of the Formation of this 
preſent State of things, other than What 
we have of a Planetary Clock, or any other 
complicated Machin, form d by the Hand 
of a skilful Artiſt; where tho the Rules 
of Motion, and Laws of Nature, may 
obtain, yet they are directed, and even 
ſometimes contradicted, by the volunta- 
ry Motions, and the deſign d Interpoſings 
N 1 G 2 * 
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of free Agents. And tho this no doubt, 
be but a very faint Reſemblance of that 
noble ard gſorious Work, yet it is the 
beſt and moſt adequate our Imagination, 
without runing Upon evident Coed 
ons, can frame. 

8 V. As the Eonar at Diſpo fie Ban 
of the great Boclies of this Univelſe e n 

neceſſarily require the Hand of a 
infinitely powerful; ſo likewiſe adde their 
firſt Movement, and impreſs d Motions 
demand the Impulſe « of an almighty Hand, 
to ſet them firſt a going. For ſuppoſing 
the celeſtia! Bodies already form d, and 
rang d according to their ſeveral Diſtan- 
ces from one another; yet without this 
Im pulſe, they had Fo heim unactive, un- 
moving, Heaps of Matter. Now it has 
been already ſhewn that no Particle of 
Matter, nor any Combination of Particles, 
ean move themſelves and therefore it 
was abſolutely neceſſary that: ſomething 
different from themſelves, ſhou'd put 
them in a motion, with a due Velocity 
PE the Tangents of their ſeveral Orbits; 
- other- 
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_ otherwiſe: they had for ever continued in 
the places; and at the Diſtances, they 
were at firſt ſet. Wherefore ſince it is 
certain that theſe - glorious Bodies have 

been rowling about theſe four or five 
thouſand Years; and ſince it hath been 
demonſtrated that they are not ſelf mo- 
ving, being ſolid Maſſes of Matter; ſince 
it has likewiſe. been ſhewn, that they 
have not mov d from all Eternity of the. 
ſelves, it is plain, that they have been 
ſet a going by ſome powerful Hand; and 
what Hand ſufficient for ſuch a Work, 
but his who is infinite, both in Strength 
and Skill; and conſequently he who did 
ſo great and glorious things mult neceſſa- 
MA: {5 n 0109153 8 
| S VI. Not only the Form ation, and 
firſt impulſe of the great Bodies of this 
Univerſe; along the Tangente of their Or- 
bite, but their Centripetal impulſes, where- 
by their Revolutions or orbicalar Motions 
are perform'd, did, and ſtill do, require a 
Laws of Nature, to the preſervation of 
5 88 e their 
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their Motion. Mr. Newton, rer after bin 
By. Gregory, has emonſtrate d, that to 
the Motion of any gf the Celeliat Bodies in 
an Orbit, there is neceſſarily requird two 
Im pulſes,one along the Tangent of the Orbit, 
es toward the Center, about which the 
Body moves. Thef t heing once impreis d, 
does continually pei evere, and needs no 
more to be renew'd, as is evident from 
the firſt Law of Nature: The ſecond con · 
- tinually draws the celeſtial Body from it's | 
rectilinear Motion, and forces it into a 
curvilinear Orbit, ſo that it muſt! be re- 
peated ev ry Minute of time. Now theſe 
ſecondary Impulſes ariſe. from that Di- 
werſal Prigciple of Attraction, whereby e- 
very Particle of Matter, and all the Bo- 
dies of this Univerſe tend toward one a- 
nother; and by which the Sum being the 
far greateſt Body of this our Syſtem dra ws 
toward him the Planete, and they their 
own Satellits; and without which they 
wou d for ever wander in right Lines. 
But it has been Gen gcgen in the firſt 
en that this TIE whereby the 
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Nele en of theto alanine Bodies are 
perform d, is e of the Laws of 
Mechaniſm, and only accidental (noways 
eſſential ) to Matter, but implanted there- 
in by ſome extrinſi > Power, and conſe- 
quently (ſince it muſt be repeated every 
Minute) muſt be perpetuated in it by ſome 
munter pte nfluence. And ſeeing there 
15 nothin 6" pena but Matter and the 
Powers t wat -uniels wh admit that ſu. 
preme Being for whole Exiſtence we con- 
tend, therefore the Revolutions of the 
celeſtial Bodies in their ſeveral Orbits do 
neceſſarily infer the Exiſtence of a Deity. - 
§ VII The Exiſtence of Animals does 
neceſſarily infer the Exiſtence of 4 Dei- 
ty; for it has been demonſtrated in the 
former Chapter, that all Animals are in 
their own. 5 * perpetua mobilia, that 
they have ſome Principle above the Pow- 
ers o Matter that governs their Moti- 
ons; it has likewiſe been ſhewn, 5 
every : individual Plant and Animal is 
Machine of an infinite Number of Or- 


5 gans; 8 that no Animal is or can be pro- 
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duc d, or generated by che F orce We Mat- 
ter, and Laws of Mechaniſm , (that : all Ani- 
als and V egetables that ever were or 
ſhall be, were all created or formed at once, 
fhall be afterwards ſhewn) and that all 
theſe are abſolutely unaccountable from 
the Laws' of Motion, and conſequently, 
muſt ſpring from a principle independent 
of, and altogether above the Powers and 
Properties of Matter. Now when ever 
we forſake the Powers of Matter, and 
the Laws of Mechaniſm, we neceſſarily 
muſt havę Recourſe, to che Exiſtence of 
ſome Power ſuperiour to, and indepen- 
dent of Matter, and all its Laws and Pro- 
perties; and conſequently to that inſinite- 
ly Ferfeët Being, into whole Exiſtence we 
are now 1nquiring, ſince there is nothing 
| beſides Matter and its Properties in the 
World, unleſs we admit the Exilience of 
that ſupreme Being. 

§ VIII. The ſpontaneous Motions of 
irrational, and the voluntary Motions of 
rational Animals, the Freedom of M. at 
ad e of chooſing or refufing in the 


latter, 


rae 0 in A | le alt hi e —_— 
of Nature, Which are above the Powers 
of Mechaniſm (which are innumerable) 


are ſo many undeniable Proofs of the Be. 
ing of a God. For fince this preſent Syſtem 
of Things, has not been from all Eternity 
6. 0 and ſince theſe are allow d to 


above the Powers of Mechaniſm, they 


muſt have been produc'd by ſome Power 
Saperiour to thoſe of Mechaniſm.” But no 


Power is ſufficient for thoſe, but his 'who 


alone does great and re hi: things, 
who adjuſted all the Parts of this 
fubvith by weight and meaſure, d t 


fore he that brought about all theſe 125 
rious things, who alone does WW din > 


muſt neceſſarily be. 
IX. The Preſervation af: the Boing 
d Faculties, both of the animate and 
— Part of this Syſtem of things, does 


neceſſarily require the Power, and conſe. 
quently the Exiſtence of a Being abſolute. 
ly perfect, i. e. of a Deity. For ſince this 


fem of things has not been from all E. 
Nun of elf, as We now behold it, and 
f ince 
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ſince there is no neceſſary Connexion = 
tween the being of any one Fart thereof, 
or of it's 3 this preſent Moment, 
and their being the next, and ſince we ſee 
both have been preſery' d for a conſidera- 
ble time: This eee of the Being 
and Faculties of things, can never be ac- 
counted for, without having Recourſe 
to an Almighty Power, which may be ſuf. 
ficient for all things not involving a Con- 
tradiction; and therefore that Ouinipotent 
Being indow'd with this Power, muſt ne- 
ceſſarily be. Let us take, for inſtance, 
the Preſervation, of a Body moving, in 
its Motion: Ex ry motive Force (as all 
other Quantity). may be ſuppos d divided 
into ſeveral Parts (the Sum of all which 
-_ be equal to the motive Force firſt 
pos d.) This motive Force being im- 
Mes on a givn Body, muſt produce a 
Motion therein equal to the Motion pro- 
duced by all the ſeveral Parts thereof, im- 
preſs d, les at once, or at different times. 
Now the Motion produc d by any one 
* of this Motive — * be 1 d 
l / 


(by the be Oppoſition of an equal n - 


I'd 1 5 a Force: equal to that Part of 
the Motive Force we wou d deſtroy, but 
with a contrary Direction) the reſt of the 
Motion remaining unaltered; therefore 
the ſeveral Parts of any imp impreſs d Motion 
have no neceſſary Dependence upon one 


another, ſince one can be deſtroyed with - 
out the reſt; and conſequently the Per- 


ſeyeration of a Body in Motion, does not 


depend upon the Nature of Body, nor 


upon the Nature of Motion, but upon 


ſome Principle extrinſick to 'both, Vis. 


that firſt Law of Nature (pr elerib d by 


the Author thereof) whereby Bodies as 
much as in them is, perſevere in that 


farcign ; impreſs d Violence. Moreover, 


Motion may be conſidered, as the Tronſe 
lation of a Body from one place into a- 
nother. Now there is no imaginable con- 


nexion between a Bodies being in this 


place now, and in another hereaſter; and 


"Ry che r of a Body 


Rate of Motion or reſt they are put in, 
unleſs forced to change the ſame by forme 
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in motion, is not all eſſential to it. Laſt: 
Ty; ſince an impreſs d Force is not at 
all permanent in the Body mov d, but 
confiſts in the meer Action, and it's Ef. 
ficacy is ſpent that very Moment it is 
impreſs d; it is evident therefore, that 
the Perſeveration of a Body in motion, is 
neither owing to the motive Force, nor 
to the Body mov d. But to that vis in. 
eeerciæ, which is implanted therein by ſome. 
trhing diſtinct from Matter and its eſſenti- 
al Properties, i. e. to God Almighty, the 
Author of Nature and all its Productions. 
a Aſter the ſame manner in the deſcent of 
heavy Bodies the Acceleration of their Mo- 
tion may be reſembled (or is equivalent) 
to the Acceleration of a Body impelled by 
a conſtant equable Force, acting ev'ry 
Minute equally, and by that means ad- 
ding a new Velocity to the former. Now, 
any one, or any Number of theſe Impul- 
| ſes may be deſtroyed without the reſt; 
and therefore the ſeveral Impulſes, by 
which heavy Bodies deſcend; do not de. 
pend upon one another, ſince by contra- 
kit ry 


ou. 93 
and conſequently the Degrees of the Ac- 
celeration of the Motion of heavy Bodies 
deſcending, have no neceſſary Connexion 
one upon another, and ſo the Preſervation 
of this Faculty of Attraction in Matter 
which is the Cauſe thereof does not depend 
upon Matter, and therefore muſt be aſerĩ- 
bed to a higher Power. And the ſame may 
be ſaid of the Being of, (and of all the Fa- 
culties not eſſential to) Bodies; for the Be. 
ing of any thing now, does by no Means 
infer it's being the next Minute, unleſs the 
thing be ſel Fexiſtent (which cannot be true 
of Matter, nor of any of it's Faculties, as 
has been formerly ſhewn) or unleſs Time 
or Place cowd' change the Natures of 
things, which is abſur d. And univerſally, 
whatever is not eſſential to a thing, that 
thing can be without; whatever any thing 
can be without, the Continuation of that 
is not owing to it, (I mean of inanimate 
things) 1. e. to it's Nature, and conſe- 
quently requires ſome Power above it, for 
the Cauſe of it's Continuation; there. he- 
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ing no neceſſary Connexion m Time 
or Place, and the Being or Faculties of 
Things; and conſequently their Preſerya- 
tion is owing to ſome Power above thoſe 

of Matter, i. e. to him in wie we 172 0 


move, and bave our Being. 
Ln X. But chat nt file this th 
Ae of a Being iußnitely perfect, who 
made and governs this Syſtem of things, 
which of all others affects me moſt, is 
that it is altogether i ible, this Uni. 
verſe cou d have been berter contriv d or 
more compleatly finiſhed, than it is, had 
itfenite Wiſdom firſt actually defign 'd it, 
and then put the Deſign in execution. 'Or 
which is the ſame, there are legible and 
indelible Obenaerr of infinite Wiſdom, in 
the Conmtrivance.of the whole, and of the 
ſeveral Parts of this admirable Fabrick of 
the Univerſe; and it is altogether impoſ- 
ſible for the united skill of Men and An- 
gels, to mend any one Fart, or to con- 
trive it better, or even to find out any 
real Defect therein; due Regard being 
1 to the univerſal Benefit of the whole 


Syſtem ; 5 | 
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for in/ the Courivance: _ Ad- 
t of the ſeveral Parts of this no- 


He fm; 


upon, which alone cou'd bring, hes moſt 
advantages to the whole, or which 
only cou d bring about the deſign d Ef- 
fed. This is a very large Subject, and 
to treat it according to By Digmty re- 
quires more Room, than the Limits I 
| have preſcribd to my ſelf will admit. 
However, I ſhall endeavour to illuſtrate 


the ſame in the following Particulars. But 


firſt of all it will be convenient to A 
down A @ prong Rays of this Og? Stru- 
8 XI Let Us W conceive Sake Mun- 
£ 42 Space, or the univerſal Place of all 


indefinite in its Dimenfions, and in it at 
vaſt Diſtances from one another, the faxt 
Stars (huge luminous 30 


— where the Choice is various, 75 
and ſometimes infinite, tliat one is pitch 4 


Bodies, to be boundleſs i in it's Extent, or 


ies, like the Sun) 


to be placd, keeping always the fame 


Diſtances from one another, and moving 


hy, perhaps) abeut their own v Axes 3 
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about each of rheſe let us imagine * 
veral Bodies like our Planets; rowling i in 
ſeveral Orbits at ſeveral Diſtances; and 
about thoſe leſſer ones Analogous to the 
Satellite of our Planets. ' Each of theſe 
xt Stars with their Circumambient PI. 
ne- lle Orbo, conſtituting that' Which. is 
call da Syſterr of the Celeſtial Bodies. And 
how many ſuch there muſt be in the vaſt 
Extent of Space, à naked eye in a cloud- 
leſs Night, may give us ſome faint Gimp., 
but much more a good large Teleſcope.di 
rected toward haruRegion of the Skis, 
which is call d the milky: way. Our Num 
bers fall very ſhort mag and our Arit hint. 
tick can ſcarce give us an idea of the 
vaſt Quantity of Syſtems that adorn this 
2 Piece of Architecture; and yet 

no doubt their Number is finit, and they 
are all included in a bounded Extenſionz 
for Matter ſeems not capable in its Ns 
ture of being infinitely propagated,” More- 
over, let us conceive the glorious Body 
of the Sun, fixt in the Center of Gravity 


8 7 near it) of has: our Syſtem, and in the 
common 


„ 
* 


has a je: $a 8 — bf 
all the Planetary Orbits. And chen next 


to him Mercury makes his G round, 
but ſo near him! that we can rarely be 
tain a diſtin& View of him, he being 


ſwallow d up almoſt, in che Light of the 


Sun. Next to Merexsy, 3s is our beautiful 


Morning and Evening Star Venus : next 
 FWanus, (Gur Earth, with it's Attendant the 


Mon, perform their friendly Oourſe, and 


meaſure out the Lear. Beh ond our Earth 
155 ſingly and alone, revolves ahont the 


ater; next to Mars, Jupiter, the 


geſt of the Pla ets, with his tour Saal. 


lits turn round in concert: 4 and laſt 


of all, Saturn with his five Guards, and 


heck ſurrounding Annulus.or Ring, deleribes 
the remoteſt Orbit, and concludes our 


of the Readkr e 


1% os Saha 
gpihg/t >the: foſl 


arts of this 


Diſcouiſe, I ſhall fet d Un here the Num | 


bers-that- repreſent: the Per ergds, the Dil. 


which 


meter, Diſanrec; Gtatities me and Quantities fy 
"Rove, ove ef the Celeſtial Bodies 


Which have afforded: ary Groundls "ns de. 
termining the ſame, 2s Mr. Hin las 
calculated then iGook the lateſt Obferva 
tions, by Mr. Newton's Rulez. FA ka d. 
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8 XIII. What a — pr of things 
have we here? How fimple, and yet 
haw wonderful are the Works 7 Nature? 
Such like are all the Effects of infinite 
Wiſdom, | her: Foundations are plain and . 
ſimple, but heryuperfiruchure,. various and 
wonderful. Her Cauſes few, her Effects 
innumerable. Her Courſe the eaſieſt and 
ſhorteſt Penner and her Means the feweſt 
. that 


7 0 IS —— 4 Fr i Ends 

ac 05 le che Bogks,of, the old. 
1 1700 We will a e Wine 
a fe 9 5 e frugal dmphrity 


; 0 ture, N neat, . compact, 1 5 
| WE. Ny PRE W it az en Fe 
| they. made „ Wit ele, 


Phy #, . their _conrying, and ging, 
their We, and 06 Circles, 
975 Stations etrogadations, their ſolid 

Orks 4 705 e hange of Fog 
Motion; WY the, kee A In 
. I. TCH * range angegntericg f 
and gogtfaglictory Sſtem they made. of 
the Herwent; EG . e theſe few 
Plain; and f pls. F Poſitions, all the Ap. 
Pearances o the Heaalens, are. accounted 
for wich wonderful Con enen ank E. 

3 Ni. The Hen being a 8 Bel 

_ id. Fire, brought into fuſion by the 
Force of his Hear, and thereby, ſending = 
aut Oceant — 3 that thin, active FL laid, ; 
which. 3 18 the Meclium of Light, and. the 
| al of all Mee 7 round his gn 


H 4 "07-7 


PRE Tad Weſt to Eaſt i in Ie ewenty 
five Days; which ariſes from his firſt Beir 
t into ſuch a Circum lation, after } 
having been ſeated in his Place. arr 
there. 1 — little or no Reſiſtance in lis | 
Region to retard his Motion, it has con, 
kling du evet ſince, and will do, till the 
Conſummation of all things; by Virtue of 
that firſt impreſs d Gyration, and the firſt 
Law of Nature. His Motion about his 
on Axe, has heen diſcovered by Spots 
on his Bal face, and his Flaidity, from 
his leſſer. Denſity in reſpect of ſome of 
the ſolid Planet, (ſome ſolid Bodies 
being more denſe than ar) Fluid can 
be) his Sphericity, and that all Bodies 
heated to ſuch a Degree, as the % 
Jie neceſſarily be, muſt certainly be'9)- 
trifyd. His greater Quantity of Mattet, 
and larger Dimenſions in reſpect of the 
"Planets, makes him- fafficient for all the 
Expen nſes of Light, he Jays out upon them, 
44 N his Bulk and Heat is conſt 
- diminiſhing, as alſo, for drawing all the 
Ft of the Haan and their Shell to- 
wards 


bi 1 For as beet e n 
ſmated, the Force of Atiractiom of õne BGU 
dy upon ſeveral others, at che fame DI: 


ſtance, ib a8 their Maſſes, or Quantities 
ol Matter: Wherefore ſeeing the Sun con- 

| _ a greater Quantity of Matter by 
r, than any of the Planets, the Sun 

wilt neceſſarily draw the Planets with 
their Satellits to him; which wow'd have 
ntiavoidably. come to paſs; had not the 
Planets at the inſtant they were ſeated 
their Places, receiv d an impulſe; which 
drove em along the Tangents of their Or- 
bite; this with the ſmall Reſiſtance they 


meet in their Courſes} and the Force 4 5 


the Attraction diminiſhing : as the Squar 
of their Diſtances increaſe; ——— 
has made em ever ſince revolve: in their 
Eiliprick Orbits, in one of whoſe Foci the 
Hun is fitndted : And what 1 s here ſaid 
of the Cauſe of the Primary Planet's M. 
tions about the 8, may be under | 
of the ſecondary P 5 Motions, about 
12 G oner.” Alf "ms Planets” re- 
| 1 l volve 


+I 


Eh e about che. Fan in e, 
or ſuch 2s are not very, far different from 
them; as. alſo maſt gf jem, turn round. 
their own. Axes from W | Weſt 19 Ea x the. 
Earth. in twenty four. Hou, about. an 
Axe, Which is e tc he Plane — | 
che Haliptick 66 in and in it's, motion, a- 
f bout the Sun, t this A's ht Murnal | 
Rotation. fancy always a Pardlleliſm 
With itſelf; the Reaſon, of — — * V, Kyi. 
dent, for if a Sphere mave ahout an. dre, 
this Axe (there being no other Motion 
posd in the Sphere). i immovcable, 
ble: in the mean time ever) bg IN the 
Sphere, e Circle ah Xe, 
— therefore if a Sphere m 5 ber ing 
curve, or trait Line, and at thę n. 
turn round it's Axe, the Axe ſtrall always 
Continue 7 rothat Line it Vas firſt K. 
Feeallel to; for that Impreſſion which per 
. petusgts it's Rotation — fo 
 *wmpulſcalongthe — its Orbit, are 
two diſtinct Motions, which never inter- 
Waren ſo n 4 n wat eren 


the 


29 8 


— 


* * — 2 8 g 


the:faciit Lit tte D not 5 1 "ey 
em Bddy zvurrüng 1abon] it: Ae; and 
atxth6 ame timie deſoribiug a Right! or 
Carve Dine, dnult of nexeſſity retain it's 
Aue pier ablel Intel, if nothing elſe dis = 
ſuurte it. Japiter liketriſe, Mars and Veo 
g anti ou, Mop 1 dy àlſo turm round 
bf A Kr, om Weſttd Eaſt, and would | 
Ein this Pard/lakiſs; if not diſturb d by 
Foreign Violetice: The Satellitr of Jupi. 
Stur d likewiſe. pn A 
theirl beer; 1a wevidentifrom hende, char 
they, like our Moon, turn conſtantly the 
the ſame Face or Dick toward theſe pri- 
' huary, Planeta; and it is not improbable} = 
tbat the others in hieh we have not had 
che Otcaſion of obſerving the like, may 
alſo turn round their Axes; that in a RE 
volutiom about the Sun, they may in all 
their Parts oftner than once e his 
Light and Heat; for it is fteim this Rota- 
hon of bur be it's' Axio, that we 
have' the Vaoiſſmdler of Day and Night, 
and from the Nunullsliſun 0 the Axis to 
nſelf in the n the 


D - eg Sun, 


op. 


4 S& * > 
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being inclin'd tothe Plane of 

= "Eckgeick; come the beautiful Seaſons. 
of. the Year, Summer and inter, Spring. 
and Autumn, which is of ſuch comfort and 


uſe to it's Inhabitants. From the Opacity. 
of the Moon and Flaneto and their Stel. 
lite, and the Obliquity of their Planes to 
witly 


che Hane of the Eclipticks topether. 
their diurnal and annual Motions; and 


ſome of em revolving in Orbit e, within | 
one another, their Phaſes, -their appea- 
ring and diſappearing, their total and par. | 
tial Eelipſes ade nol ano $3] ode 

S XV. | Since their Solidity and Opacity; 
the Similar Nature of their Orbits „and 
their Hatellitibus Attendance, their Revo: | 
lutions about the Sun, and their Rotati · 
ons about their r their Grawitations 
and mutual AttraGons, the Proportion of 
| their. Periods to their Diſtances fromthe 
Center of Motion, the equable Deſeription 
of Areas in equal . — Site, I ſay, all 
theſe and many more Par iculars are ex- 
Aly. the ſame in our Earth, andthe other 
Planes with their Salis, it is not im- 


Pro- 


bh dT, 62 


. — . e 


le der gey Wy be alike 1 in — 
things; and that they may have Inhabit 
tant bott rational” and irrational; Plants 
and Vegetables, Water and Fire analo- 
gers toe the not of the very ſame Na. 
ture and © Conſtitution! with ours; ar 
— Gary are exactly of the ſame 
Nature with our Sun, as ſhall be aſter- 
Wardis made appear, it is very ikely that 
they Have Planets, and theſe Planet have 
Satellits, and theſe Planets and” Satellit: 
have Inhabitänts, rational and irrational, 
Plants and Vegetables, Water and Fire, 2. 
to thoſe in our Sten. Ol theſe 
, Which not only ate not ab- 
nor bonttadictory z but on the contra 
probable; as ſhall be afterwards 

e appear More fully; wyhat noble 
3 ir Word preferſt itfelf 
lipids Howis ie poffble for 
any one io bad this des of the T 1 
to think ĩt poffible fach a Beauti 
coud have been "dither | 4 
wiſdom? None but the wilful e vbſtimate 
0 — Impreſſiewer 


divine 
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divine — Wiſdom: Oh thes ch 
Hand, how! is it poſſihle to romecryerthat, | 
tharimmenſe Number of glorioub:aridSun- 
like Bodies of the fixt Stars, thoſewaſt and 
9 hoge-Bodies of ſome vf the F aanet g (in . 
ſpect of our Hartih ) invith their beble 1 
zeudunce, wert made ſor nd erher uſe hir 


to twinkle te usin Winter Exenings, and 


byi;chear! * 3 
Changes o Jenltlier, OT\ pitiflil Av. 
 cidenty weee to be expedted below; hnito 
be pep d at by ſonie poor PaltryFelons 
of Aſtronomers? "Orickn any Body fort 
— hf 3 „that . — and 
us, have been exbaute in furniſhing 
aut chis poor Cb merz hie Che her 
mere glaub, g e Harts, are 


left, deſtiee and hare? (Certainly hey 
muſt hae a r 

| and <&f gheir own Habitatinig wh 

_ think. ſapeartyaf che irſt o Univerſe 
7 the Flanet r bo che inhabited, 
and chan che: Saler have tboirt HT, 
2nd :Inhabicants; ryet they cave” gat bf the 

Laue Nature 
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: 4X7, : | ] 
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e 4516 evident: ffom the dil. 
* ent Degteeeof Heard Lag they:en- 
e eee Vieiflitades of Day | 
and Night; and the Seaſons of the Year. 


py of en dine timer 
bree ze ON pn 
tlarty eighe Degt Senn Ade eee 
f Of Lhe — twice as 
di Ne aud Tight; and her Coatle 
 aboiit her e ig perform d in vwenty three 
Totte and: N e Day is bet be Hour 
Want dus; he bis all the-Phoſes1of our 


4 hens na 
boo 25 74 his R6tatioh tothe Plhne 
On, and conſequeritly Enjoys Perpe. 
wal Eg #iHox,” But no Viciſſitudas of Bed- 
Tongs K tecaivel bet the chi) Patti vF 

Gr Light aud Hear" TPupiter Wikeew 
3 1 al - 


; e Kh” & erm Soi 916 qo 10¹ 


N The * 2obncheraaverkl 
Planets 
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| Marcus tee tithes 3 chan 


23 e . 


22 Ger was many — —— — 
bances in their Motions fromthe Sun, as 
alſo, the Primaty Planes: 5 6c 
2 from the Forces of the; Swe, and; 
Ccondary Flanete. Thus the Jie Gs 2. 
=— Red-upon only by the attraclive Force of 
dae "Forth D* — — the 
Center of the Earth, deſeribe equal, Area's 
in equal times, wou d about the Ear in 
one its Foei, deſcribe a perſeſt Ellipſe 
of the lame: Species M Whole 
Plane wou d be immoweablg, or always. 
the ſame, and whoſe Inclination to the 
Plane of thei Ecliptick; would. NEYET vary; 
but hy tlie Action of the Sun uppn the 2 
| Mow all theſe Effects arg diſturb! d, for | 
ſhe neither diſcribes equal Areas in equd 
[ Times by;a. Rey from the; Center of the 
3 Earth, hut fomewhag Jarger.,ongs 1 in her 
Canan tene and,Oppoſitiops yithithe dun 
than in her Quadraturer. ], Neither is her 
 Onbualways ſpecifically,the ſame, for ische 
Earth. din an) of. che. Fac, gf hes,Qrfinrs 
for they are more Curve aboug 


8 W e leis e her Cape; 


'Oppoſir, tions, in every Revolurion ſhe 
Aden new kind o Carve, and Botfii 
the Situation of the Plane bf her Orbit, 
anch ite Inclination to the” Plane of the 
Erliptick varies every Moment, and 
all theſe Unce 8 and Abetrations, 
ate multiphyd by her nearer or rem: 
ter Diſtances from the Sh, beſides 4 
great many other lrregularities too tedi- 


ous here to relate. Upon the account f 


all lixhich it has been ſb very hard for 45 
ſtranamer r, to reduce her Motions to Rule, 
ind to expreſi 'em in Numbers; AfHd Vet 
all theſe Irregularities are wondetfally ac. 
counted-for, from the Action of the Sun, 
and Earih upon her, u — ary | 
poſition of the Faw of Attraction, ev'nto 
a Nicety, beyond Which Obſervation i can 
not diſtinguiſh}, as is evident from Mr. 

The of the Moon, printed ix 
Dr. Gregory s "Aſtronomy, which W a ts 
prifiug Confirmatiem of the” Truth öf 
that Principle, On the other hand, the 
Force of the Sun, but eſpecially. of the - 
Moon, + the!Motion f the Earth; 


IN 'I as 


* 


as 18 evident fr fon our Tae dich do 
ſo exactly fol w., the; Motions of thie 
Iloon, that he Who knows the former, 
with ſome few. collateral; Circumſtances, 
cannot be ignorant of the latter; for when 
the Moon comes to the vertical Point of 
any Place, we have a Tide there; as alſo 
on the Place diametricall y oppoſite to it; 
this Tide is greater at the Conjundtions and 
Oppoſitions of the Maon to the: Sun, than 
at her Quadratures,, and greateſt; of all at 
the Eguinoxes, eſpecially if the Moon is 
then in her Perigeum, the Reaſons of all 
which I have ſuggeſted in the firſt! Chap- 
ter. And what is ** ſaid of the: Ea, 
with. reſpect to the Moon, may be with 
due Linutatio! s underſtogd,! of any 172 
mary F lunet, in reſpect of it's Satellitr. 
85 XVII. That the ſiæt Stars n Bodies 
like our — all the late Aftronomers a- 
grec,, for its plain they ſhine by their own 
+2 Te ſince it 18, alcogether; impoſſible, 
that the Light of the Sun, ſhou'd+be ſent 
to them, and tranſmitted to us, fo 28 to 
* them appear ſo eds ver . 
TS e 


W | | 
& We wo 
{ 1 


87 Natural Religion. TV '5 


We hos! how 'faintly in reſpect of foie 
of the fr Stare, Satiwmar — for all his 
Bulk; ani yet his Diſtance is bat- 2 Point 
in reſpe&-of the neareſt fit Star, from 
the Sun. The Rays of the Sn wou'd be 
ſo. diſſipated hefore they reach d ſo re- 
mote an Object, [at the beſt Eye of 
the World cod nor hy it, diſcover them! 
Thei' Diſtante is ſo great, that the beſt 
Teleſcope, inſtead of magnifying em above 
t they appear to the naked Eye (as 
theydo any Object; remov d by any menſu- 
rable Diſtance, how great ſoever) does con- 
ſiderably leſſen them, ſo that they appear 


like lucid Points. Beſiſles, tho! wwe in this 


lobe, approach nearer them fomie twenty 
four thoufand Diameter of the Earth, (or 
18830000; Miles, allowing fue chou 
fand Feet ts che Nite) one time of the 
Fear chan another, yet their Parallaꝶ is 
ſcatce ſenſſble [ifany atall;whichcow'd not 
be; if hey erat at iny moderate Diſtanee? 
ByMe; 


pttation; the Hiſtance 
5 the dn N 18 i o che Diane of 
the Nezteſf Nr Stur from üs, 48 4 to 
 dvomo1 I 2 27664, 
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296643 113545 e Diſauce's of 
the Sum from ns: to be 1 2000 Diameter 
of the Earth, and a Diahretertoreof 7846 
Miles, accdrdingitorthe beſt Qalealafions} ; 
the Diſtance of the neareſt Ft Stan from 
us, is at leaſt 240452092 οο Miles, 
Which a Cannon Bullet moving with the 
Velocity it las, when parted from the 
Mouch of tlie Piece; wou diſpend almoſt 
ſeven hundred tlioufand Years'to go thio. 
Since then, Both the ſe are: true, that they 
ſhine by their own Light, And: that they 
are at fuch an immenſe Diſtance from us, 
it is plain, they muſt; be Hodlien like- our 
Sun; Which] ον he evident, cod they 
be brought near us, or we near them, for it 
Ln u Diftance that creates Our doubt. 
Now: this being true, it iz impoſſible they 
ſhou d ber all in the Surface of the ſame 
Sphere, ſince our Sun which is one of 
em +;raundt bereduc'd:to} this Rule. Be- 
ſides, their cifferent 1 agnitudeg, few 
th they are at as immenſe Niſtances | 
from one ahetlerg as: ther neareſt of em 
is from us. :Let:ai but meginef pu: ſelves 


dd "IE remov'd 


9 


0 — —— — — — 
our 


remov dat an e Diſtance Hom "the 
Syn. and ft Stars, we ſhould' then' certain- 
ly perceive no Difference: between them; 
for as to all the Planets, that we ſee now: 
attend the Sun, we ſhow'd not have the 
leaſt Olimpfe of them; both becauſe 
their Eight wou d be too weale to affect 
us, and becauſe all their Orbs wou d be 
6% in that one lucid point” of the 
Sun. In this Station, e ſhould have no 
occaſion to imagin any Difference” be. 
tween one Star and another, but ſhou'd 
certainly conelude both 87 and ' fixt Stary 
of the ſame Nature; and knowing the Nav 
ture of one, we chou d certainly conelüde 
the ſame of all the reſt, vir. khat if one 
vas a lucid Globe of liquid 1 Fire, ſo wou d 
all the reſt be, and that rhey were at im- 
menſe Diſtances from onc another. Cer- 
tainly if the et Start actually had Plz! 
nets, and they Satellit, yet at our Di- 
ſtance we cou d ſee neither. Since then 
there are ſeveral probable” Arguments, 
(ſome of which Thinted before) that the7 
2008 "ay _— Planets,” and no- poſſible 
3 one 


one to HER _— contrary, we > alan 
conclude; chat the fixt Stars are ſo many 
Suns in the Center of a, hf of m 
and their Satellite. 
iS. XVIII. Beſides 3 3 en 
| tioned, there is. another Species of Hea. 
venly Bodies, G call d. Comet, Which Te: 
volve about the Sun; in very Oblong 
Elliptick-Orbits; a pproaching to Faralulel 
Gurves. The Times of. their Periodical 
Revolutions are very long, ſince in chree 
or four Thouſand Vears, we have not 
n determin d the "i of. above 
one or two; however, its tai, that 
like our Planets, they do move in a re. 
curring Orbit, that the Sun is in one of 
the Foci of this Orbit that hy a Bay from 
the Sn, they deſcribe equal : 
"Times, _ _ ſame Lam of beet 
obrains in chem, Wwbich does in the Ele. 
nets; that their Periqdical Time; are cer- 
tain and invariable, and that their Moti- 
ns are regular, only their Courſe in their 
ehrte ĩsnot determin d one way, but indif, 
rently hag nee ene r others 


another: } 2 are <-allp abqut the e 
Bulle with, che,. Planet, generally ſpeak - 
ing; and ke: them are compact ſolid 
Paris but ſurrounded with à vaſtly 
ge chin, Fluid, Antermixt with 5 4 
groller Particles, and compoſing an irre- 
gular unequally diſpoſs d, and uncertainly 
agitated: Maſs; which is calld its 4turo- 
here, whole. Diameter, is te or fifteen 
Times as long as that of its Body. Beſides 
which, it has a long lucid Ten, which is 
rais d in its Approach to the Sun, by the 
Heat theroof and extends ſometimes td four 
7 ed Thouſand Miles above its Body. 
Þ isalways oppoſite to the Sun, Frags: 
it is che tluner part of its Atmoſphere,! ex- 
Fs rarified by by. his Rays; and ſo rare 
that the Stars, may be ſeen through it. 
This. Tail agompanies it through its Couke 
er All. the Planetary: Regions, encreaſing 
in its Approach to the Sur, and leſſening 
in its Rece al ITheſe Nene ſometimes 
came ſo near the Sun, as to be cheated = 
to ſuch Degree that they cannot be. 
come cool again, in many; Thouſands of 
Fl my I + Years. 


ST & £ 4 
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ES, 


x6 ſupply the Expence o 


Returns of theſe Bodies are ſo irrt 


- — em a 


Years. "This with its violent 'Motioi 11 A 


Curve, which comes near toa freight Eine, 


after it has paſs d its  Peribelium” and the 
ircegular Diſpoſition | of the "confuſt'd 
Maſs of its Atmoſphere, makes it an ut 
fit Habitation for Animals that are not 
in a ſtate of Puniſhment; (fat as we can 
conceive of the Nature of Animals.” And 
therefore ſome have thought it deſign d, 

f Fluids in the 
Sun and the Tae But as I have befor: 
hinted, this does not ſeem ſo very pro. 
bable, becauſe Nature always ſupplie 


5 conſtant and regular epics "after 
conſtant and regular Manner. Now ett 


ular 
and uncertain, and ve ſo little feel the 


Effects of theſe Returns (which of me- 


-ceflity muſt be felt, if theſe frightful Bo- 
dies made the Reim 


burſement 'mention'd., 
fince the Sun and Planets are recruited all 


at once, or in a very ſhort time, of all tlie 
Joſs they have fulferd in heir Fluids" for 
many Vears before; ) that I Am afraid nv 
"9 e In 


| hve, are to be we" 
5 oa 


y * 
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agen them. rad c Tali 


may be fomé Clouds of Vaponrs ſweep'd 
5 the 5 Zh 


Tails of — Comerr, by the 


appr 7 


| and*Planets a as they Hach dn But 
then, it is uticettain ober atute theſe 


Vapours ate 0 ry Vapour will not 
10 155 Parts be of 3 


Bene" 4a Fluid, 
ſuch a determin d Hg ure and Size as the 

Nature ore epi Now! it's certain, 

that Heat will ral 

our „ Provideck it He 1 rs dino 


draw from thend only the Fluid of Pe 
the Farth, that of Water * 2 other Pla. 


mts their ty they were. 
ſuppoſs d c "Al how 

theſe Effect ag "{ince 

Water in 92 15 k 


mae rhe Elan? ir Abt, won d be 4 
ee 
which deggted Ct) more Witt, I ft 


e 7 


Bode are the 


Miniffer 


the Union of its Parts, and iffcreaſe their 
Bulk to a neceſſary /Dimenſſon; Moreover. 
is hatdly accountable tio W tlie Sun \ligt wy 


— 


any Body ec 1 5 


re Siogabl 2 1 8 flight ful 


— — 
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© at a. eee 


= in 1 Vo GN —.— or Ne 
x10 Vapours, according 10 the Defi Ns 
of Providence: that they may have bro t, 


and may ſtill bring about, the great Catg- 
 firophesof our Siem, byra ing af Ti, 
Changing the Figures, at the er. 


of the Planets, and, re of 
the Orbits, Fats pd hh i — 
be the Habitation of. 1 in a ſtate 
of Puniſhment; which, if 1 7.0 ee 
too not ional, there elde nan) Ar 

ee improba le. But as for the ü 
Diminution of the Quantity of Fluids in 
the Sun and ira 1. is certainly! ſo mall 
and ſo inconſider Wet (tho; „ ſtill 1 
thing). that it ry never be ſe 

y finite Number er. Years, $1 Cup 


to the Warden of Li 
it may be demonſtrated, e all tbe 
Fluid Which the Sun loſes. i ina. Year were 


\ . Þronght into à ſolid Frans porhd ne 


Eg Sd Fora och is that 
eee of t e un? And as for 


Ss — : N 
147 +4 a ; the 
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the Face on aur Ch tho' x = 
be redue d into a oli Form, yet upon 
Examination it will be found that moſt 
of the ſame is again diſſolv d into a Fluid; 
for in all Auimalt and Hege tables; bs 
Matter is plain 3 and as for Minerals: and 
Metals, Idoubt much, Whether there be ve. 
ry many new Productions or Generations 
of that kind, ſince thęir firſt Production: 
$0: that cho chere be ſome loſs of Fluide 
on our. Globe, yet there is ſtore enough 
to ſupply all the Uſes of Life and Vege- 
tation, for any finite number of Years; and 
by the Frame, and make of this our Sy. 
ſtem, it does nat ſerm deſign d to laſt for 
eyer, without ſome conſiderable Changes. 

8 XIX. Thus I have given a ſhort 
View of this Syſtem of things, as it is at 
preſent, and Lam of Opinion it is pretty 
near the Truth. And now let any one ſc. 
_ rioully- reflect upon the Vaſtreſ?, Magni. 
fcence, Beunty, — 5 — and Symmetry of 
this Saheme, and try 7 he can thin it the 
Effect of Chande, or, if he can ſo much 
un that | 


me infinitely wie and 
powerful 


— —— — 
ie 


powerful chin ties rear d this: ible 
Fabyick, But to drive the Argument far- 
ther, let us-enquire a little into tlie par 
tieular and obvious Def e and Contri dun. 
cer of this Divine Architecture. And 1. It 
is plain from what has been ſhewn, that 
the univerſal Principle of Anraction or 
Gravitation obtains in all the Bodies of 
this Univerſe; and chat the Motions of 
all the Planets; theilt Satellitsand''the 
Comets, are govern 'd' by one Condition 
thereof, viz. that the Force thereof at 
different Diſtances from the Center of 
Attraction, is reciprocally as the Squares 
of theſe Diſtances.” Nov is it at all — 
bable that ſo nniverſal 2 Lam, ſo | 
ful a Principle ,, and ſo conſtant. a Rule 
ſhou d be owing to Chance? If one with 
roooο Dice, ſhou d throw 300⁰ Bixes, 
once or twice; or even 1000 Sies 
once and again, we might poflibly. oy 
hae did it by Chance; but if with an 
moſt infinitè Number of Dice, he ſhou'd 
always wirhout failing rw the ſame 


fa de i in em * ſhou d certainly con- 
clude, 


4 bs 


Jade, — d. 1 bye a 
hivanceg that theſe Dite cou id tlirn 
up on no ather fi ide. Nowy I have demon- 
ſtrated that Gravutution rot -effential. to: 
Matter, and ſo it might have -beenwith- | 
_ and yet all thæ Bodias of che Uni: 
far as we can diſcoyer, are en- 

— his Prädeinte; Adubetefb ve, 
it was defignd by hin who laid the 
Foundations of the f World. 11 2 an Ryu 
worth our Obſervation to tab Notict 
how conſtant and beautiful a — 
the Times of the Revolutions of all the 
Planet, and their Satellite, keep to their 
middle \Diftawces ;; ;: for unverſally} in 41 
the Revolutions of the Planet about the 
Sun, ard of the ſecondary Planet about 
the Primary ones, the periodical) Timer is 
in a Seſniaulter Proportion to the middle: 
Diſtanees; or the Cubes of che middle 
Diſtaneeb; from che Center of their Mo: 
tions, are in all of them (lahett lands Sa. 
tellitt ) as nthe Synares of theft Hemolicu 
Revolutiunc. 3. All the Fenν by: Bays: 
tom che dan And lute „ 


_» | Fo Rays 


Rays from their Primary”: Finn, 1 
ſcribe equal Areas in equal Times, „ 
the Hrku s deſcrib d, are always pern. | 
_ onal to the Times. 80 that when they 
approach to the Center of their Motion, 
they move faſter, and when they recede 
from it, — i fo as to compenſat 
their Nearneſs, by their Swiſtnefs) and 
their Diſtance by their Slowneſs: Ab. 
ways making up equal Areas in equal 
Times, Theſe two by univerſal,” and {6 
regular fffections; of che Motions of the 
Celeflial Bodies, are not only diſcvvetable 
by Obſervation, but are the neveſſary FE 
fret, of the Law of Gravitation, Juſt how 
mentioned to bè the F of the 
Heavenly Motions: *'Can amy Body nous 
who'conſiders'how many tlüngs 
curring to, and depending apo” theſe 
eauti | Proportions, and regular Effects, 
ſo much as once que ſtibnwflerher they 
are the Product of inſinit Wiſdom? Cer- 
tainly nothing leſs coud be ſtifficient; to 
ma che Caltuidt ions, Adjuſt the fbr and 
determike the Tonks, asveſng nds 


offt ; the 


4 gu- 
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wiſely teren 1h feſpeck ofiithe\ So, 
that the Denſer Planer, is ſtill "neareſt 
him, and the leſs Dene, is farther re- 
mov! d from him; and the leaſt Denſe of 
all, is the moſt remote“ Nowy can any 
Bod y think-this' was ſo ordered withour 
Deſign'? No certainly, it is ſo obview 
no Body can miſs of it; for it is plain the 
more Denſe Matrer requir res a greater De- 
gree of Heat, to fit it for natural Predu- 
Gions; and the leſs Denſe, needs only a 
lefſer Ds of Heat, for the ſame End. 
"© ently, their Diſtances were 
jated for this very Reaſon; and 'this | 
books bye, is 4 very good ument 
> ive 
according to their Denſities, they axe ſit- 
ted wich Degrees of "Pleat? neteſar) for 
natural Productions, now this Adjfiffnehr 
ind theſe natutal Prodtictione Were uſeleſs, 
if there were no Creatures to enjoy the Be- 
nefit of nr, ant we al know Nariire ae 
dre voting] var: e chere fore nee 


HQ E ; | theſe 


Ar 
for the Planets being inhabited, 


ving Creatures, there are far — 10 

enjoy em. 3. The Velocity of dhe Ble. 
nets. — is ſo adjuſted in teſpect 
of the Sun, and the Velocity of the Satel. 
lite, in reſpect of their. primary Planets, 
dhat the Planet which is neareſt the Sun, 
moves faſteſt, and thoſe mote remote, 
leſs faſt, and the fattheſt, ſloweſt of all, 
And ſo in the Satellits;;, the neareſt to the 
primary Þlanets,. moves quickeſt, and the 
remoteſt, ſſoweſt. For ſince the Cemri. 
petal Forces, are reci procally, as the 
Squares. of the Diſtances from the Center; 
and; the Celerities,in that caſe, recipro 
callys,.as che ſquare; Roto, of che Bi 
ces om the Center; and ſince tlie {quare 
Root of — remoter Diſtance i 7. 


Pb Ch *. of: the nearer, is grea - 
ert han that ok the, remot . Mpw: this 
i wile. Contriwance of the Author of 
Nuture; for ſince the nearer Planet enjoys 
more of ihe Heat of. the Sun, thantbe're. 


moter, it wa ne Wan ae A 
— 2 Seaſons 


Seaſons, Wee. —— ———— 


belt: the Prids of tial Froductipms; 

1 — leaſt]: and 

their Velodirivs ꝑreutbſi q that hre next 
the Sun, their Beribti oi muſt beo fhorteſtt 


and ſince ſtheyrall move about them Mae, 
moſt) if nge alk of them making there 


by ſoine2hgle bevordedwak „ 


of their Drlit, they muſt admit: r he 
riety of Senſbns; add whtrexhe Meatids 
greateſt, rhefe 05 the Cone: uf 
maturaÞProduction it a necofſar in irhe 
Sea lons choud be. ſhorteſt; ivchtrel ue 
Heat is leaſt, chere —— 
ſtto Ne all cheſs Effects aue tahin 
eus ofilby-this adjuſting of rhe«Velociry 
_ to: che Diſtante. And What, is here fail 
of the draldns in feſpect af the Planen; 
may be underſtood of che Gini Iufſu· 
dee from their? primary:iÞlanetay. (hot 
Whatever ffects the primary £1 anersrped- "A 
duce on che ſecondary ones, atas:gdoubtlets 
3 — — Ho 
of thou'd be quicke {z in the neateſt, lau 
floweſt int th endende e 
But 1 1119 es 


5 vos * TY mon "10 I; 
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— ih 1 a convin- 
eing Proof of the Planets being inbabited; 
for all this beautiful Contrivance is loſt, 
i there be no Inhabitant in thele Celeftial 
Bodies to enjoy the Beneſit of it. 6. All 
the Planets; deſecribe about the Sun in 
dne of their Foci; Elliptick, Orhits of one 
| Species or another; and all the. Satellit. 

a about t imary Planets in 
ef ah Ber, Ell; iptick; "Orbits alſo; 
and the Planes of all — Orbits do very 
nearly coincide with one ES and 
with the Plane of the Ecliptick. 
the Planets deſcribe Elliptick 0 Orbits NG 
the Sun, there is no manner of doubt 
| now among A . And cho they 
pn. Nay y, that the Orbits of the Satellite are 

not — Elliptical, yet that is from 

„ C and is not owing to 
1 Chance, Haw to the already * iſh'd 
=” Lans of the Univerſe; yet ſtill their Or- 

Sit are nearer Ellipſer than any other Geo- 
aneitical; Curies, and may be reduc d to 
theſe; and that the Blades of the/Orbits of 
the Plareti coincide with the Plane of the 


; prick, and 2 one another nearly, is 
* atter 


A this: yer _ 


the Situation of the 8 Sn pap one of the 


Foci, and the Conc 
of che Otbits with that of the Eclip- 


tick; cou d have been the Effect of Chance 
and Caſualty? Or that it was without 


Deſign or Counſel ?. No certainly, for 


the Advantages: thereby ariſing to our 


Earth in particular, are evident; tor there - 


by, che colder and more Northern Places 
"ah 'our Globe, are brought ſome hundreds 


of thouſand Miles, nearer the Sum in 
Vinter, than in Summer; Which cannot 


* ol ſome uſe to thoſe Places, that 

buche natural Courſe of the Earth, are 
depriv d of the benign Influence of the 

=neft 


n at that Seaſon. Now this: B 
wor'd be. conſtant if, the Place 1 2 the 


chat is — Tay 
table, but temporary. But this change 
in nog no 


No is it l : 
it Order 
of theſe three things, of Elip ptick Orbits, 


ence. of the Planes, 
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to be taken notice of, ſince it 
weſtion if theſe Irregularities. were "Ik 
e een 


don Axez it is matter of Obſervaribi in 


any part of che —— afaids 
fe Univerſe../Now-tho'. in the reſt oflthe 
Planets, the Situation of their Peribeliny 

is not the fame; yet nothing is to be 
concluded from thence, againſt this An. 
nent, ſince we know not the Nature 

_ ofith6if Inhabitants) nor of tlcr Natdral 
Productions: But this we may conclude, 
ſince it is of notable Uſe to one of ithe 

Planets, it cannot be amiſs to any of en, 
they agreeing in moſt things: But dee | 
ever be the Deſign: thereof; yet the 
oonſtant Order of theſe things are 2 wk 
ficient Proof that they were not Caſual 
bar che wok. of Infinite Wiſdom, 5. Tie 
Sun, all the Planets, and their Sbadl, 
ſo Ae we have had occaſion to know, | 
move about their own Axen, the Ave of 
this Rotation is alwa y parallel toitſelf, and 
they revolve: all one way from Weſt to 
Faſt, and that in Planes, almoſt cbinci- 
dent witch one another, and that of the 
Eecliptich: As to the Rotation about their 


| the: unn the "m _ Jupiter Menus, 


the 


the Moongandiis is very — the; 
other tog And as to che Paralleli gh 
che Are of their Rotation, it is dęmon⸗ 
ſable. d prior, as L have formerly ſhewn, 
and won di be vigely exact, if the ſame 
vyerg c not, diſteub d- hy ſomg. collatetal 
Cauſes; ag alſo the,Coincidence, of the 5 
Planes g this Rotation, with one ano. 
ther, and} with the Plane of the Eeclip. ; 
tack? is very near the. Truth, that the 
mah Difference, from, it, is not to be 3 
regaft — IRR = 
regular Cx to any thing, i 
but an over: ruling Frovidence ? Can unn 
ble; and Confuſion produce regular and 
invariahle Effects? It is altogether, impoſ- 
ſible, and there fore, nothing but the Au- 
thor of Light, and Order, and Beauty, 
o d. have hronght about ſo uniform, 
anch ſuch conſtan Effecis. Farther, let 
Wc q nf: der, that all; cheſs, — 1 
and comelyy Froportionr, all theſe con- 
ſtant and immutable EffeSts, all theſe 
uniform and regular Appearances, which 
| 6 ud to a dex things, or in ſome 
K 73 Parti- 


ulars, but 12 of PR to row? 
the Planets, to all their Satellite, to the 
Sun, and che Moon, and the Comes, and ; 
in a word, to every thing in this O 
Syſtem, might have been varied, ſeve- 
ral and dwerſe ways; and yet none of | 
em fitted fo well, to the preſent; ſtate of 
things, and the univerſal Benefit of the 
whole Sſtem, as theſe already ſettled. 
Thus there might have been an in nity 
of different, poſſible Laws of Grawithtivn. 
yet none of them wou'd have fletec our 
preſent Circumſtances, ſo well as to the 
| Reciprocal Duplicat. There are nume 
rable proportions, beſides the Seſy walter, 
yer none of em had ſuited us well, | 
becauſe this is the Effect of the" Law of 
Gravitation; and on theſe two, all the 
ſubſequent Advantages from the preſent 
_ eſtabliſh'd Motions of che Planets depeti- 
ding, any other different from kheſe 
wou 4 have depri d us of thoſe Advan- 
| tages. The various poſſible Diſtances of 


| the Planets from the . 5 the pe nf 


* bern, 


Gabe, And, of che 3 of ithein. 
langs to One another, and to the Plane 
of, the Ecliptick, their poſſible Denſineb 
aud Bulle, and the palſſible Changer af. 
1 2 many other, Affeftions-are-um mm: 
ber inſiniteg and yet I haye ſhewm that 
moſt gf, theſe. as they are at preſent, 
bring very conſiderable Advantaf 
them, tan the Sſtem in gener 

a be loſt, were they 


0 „ bene of the: Hew 
venly ie du haye been in note 
gular Order not gonſtant P 
| 2. all, and equentiy che f 
Varieties of, the Celeſtial Bader: 1 
haye been inſmice amang gemſclues, and 
diffe rigs choſe go mentioned Ban 
; We every, thing & adjuſted! e 


eaſwre,. ſceing they : 
"rpm nd. ty. 


en is lifpos'd-jn. ther firtelbDrers, the | 
Pg Gate bs lTadknts yolmar | 
boah che whole and he, cri Rurthnaf 


es with 13 


Add to 


che cee Me ee e e 


uſeful, and vonvefientz Whbiithar" ö 
fideis all ckeſe things} . greg 5 Muck 4s 
doubt hetheß he whoidid/all theſe things | 
lives and; reigns {uy mem er | 
| eam fotbear to, admirè and tore Hi WS 
melg/td/ ale Mowhthins — . 
Hill in Balance, bo rell the Hes. 
lie arten, and Rel 
Hands, *% 25 ht hun ant 
dear: aoderfulcding; pe fn vn. 
SN. blaving | now2eon > fume 
of.) 0: \ more: !general ; Affectienv if che 
Htaatermj Bouier, andi ift che Niotions, 
| andiſheqm mee che Advant#geh/ eilte ; 
Koifizhcw pre font; Order and Biſpdftio 
Lame nom tò coni⁰die the Oele BY. 3 
Haar = lictlemorgiperticalicy! dhe rl 
rellthd-2fiet'i$1a+ 57/064 0d n. ; 
_ algreater! [Hed gf the Umberſe or — 8 
Orcator, dan that pre ba windet of 
 iglovious Bodkeg;: e 5 
2p and (Achniithe neh Paſt * 
-amioy's 5 Bf 
+ ins vefte 
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theEarth in hi? 


bor onder, —— diges 


but Hke wife the number f thols 


waere Minden ſpa, of Ito dur $2 


en then there wulf be of ae mary fx. 
rf of the firſt Magnitude, as there are 


Syſtems that can ſtand round ours; butghere 
_ #6 bur about twelve or thitteen Spheres, 

that ein fand'Found'amiddle' '6ne; (equal 
to em wand ſe many! arc" the * fan Gf 


the firſt Magnitucle „Again, if weexamine 


e, Jyhereg kun ſtand round! this 


firſt Range of 


and ſo we Rid th 
of the fecohd Magrmtüde. As for the fe. 
veal” Scher Niäg niteres, it 5s: fer hits. 
1 hevtinitie' their putt. 


able from thofe of che other Mag 
as the Bit and ſecbnd art. Beſides * 


Ne ee ee free * 


— 


tudev, but N 
of che. Arft and feeon Rate, dodh(6vites] f 


For nith&Suppoſſtion; that bery fad - 
owl 2s — Sun, atid' — ma 


| Sheer We Wißß Rad cher 
hither Getwizr forty Eiglit and fifty N, 
the Hüunber of. The Sale 
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ber besslſs cken are hot {6 Agence 5 


| 
45 Hot Pen hefe fön Accutaey, Eht . 


NN ere, are Sicher 
5 — ering abe All of A fm Dinch. | 
ions: theſe things being neater any Re. 
gular Proportion, than they are to ler- 
ggalarity, is ſufficient for my Purpoſe; for 
it is impoſſible for an) Body, ſeriouſſy to 
conſider in his Mind, or vew with his 
Eyes, what is certain about theſe, Blori- 
ous Bodies, to hinder himſelf from being 
rayiſh'd with the Power and Wiſdom. of 
the Great God of Hear en and Earth. oy 
S XXL. How beautiful and glorious a 
Body is the Sun, and of what abſolute 
ceflity to the Being of all Ani: we and 
| Vegetabler ! As to Vegetables, it is beyond 
all doubt, that without him they cou 
never riſe above the Ground; heya - 
his Heat alone, that rarifies — gh 8 
des about theit tender Roots, and. makes 
them force their way, toſdifplay- all the 
Foldings of the flender Seed, and there 
by to augme ent their Paxts.; Wat 
fnd, bis "Hear, railes 92 Liqugr: in the 


to! perhaps Anime, — e, a * 
„ Sit ( ig Food cou 'd be ſup. 
'd em without. his Influence) in a 
pp etu State of Darkneſs,” yet it word 
a very miſerable ſort of Like and l 


Air, and 10 Gaal the ny Dews, — 
che baleful Vapours the Night „ we. 
feel a ſenſible Joy im his' Light, and Heat 
vineſs in his Abſence; foal Weather; and 

6 a cloudy Day, is Diſeaſe alone, 2a he 
ho underſtands the Animal ee, ; 
bos the Reaſons, and the Meobanical 
F Neceſfity', of all theſe: things. One thing 
| | ery Body knows, vin. that by the 
Heat of the Sun, and the Action of his 
=; that infinite Number of the extre- 


ö Dubhs of Perſpiration, placid alo 5 
all the ſuperficial parts of the Beuys | 
; 


open d, and enlarg d, and ſo thoſe Exha- 
lations, which Nature has deſign d ſhoud 
be carty'd-out of the Body, are mote 
freely Gan — Which muſt 
1200 needs 


: 
1 
. 


f 588 givt.a greater ater reg dom in be Blood 


1 85 and Spirits, »the; cot of. Uw 

happen m the Ah enge abe epign 
|» Star, But offthis morg afterwards. : 15 
being / ſituated — in a Cen 
ter of tour Syſteng, no BAN ho has beep. 
at the! Paing 10 conlides dhe, Matter, be 
lieye-doubts, now, for not to, mention % 

preſent the Controvexſie about the. Para 
. Jax of ſome of abe fat, Stars ar, Which Mr, 
Elanſized has obſeru d,, and{mbereby;be 
pretends to demonſtratei che Motion of 
the Earth, and gonſequently the Stability 
of the Sun z there are ſome other Argu- 
ments chat will have ſufficient Weight 90 
Lettie the Marten ameng!thoughtful Men 
For 1. It is altogether ĩmpoſſihle to ac. 
count for che Appearance pf. che Hlaneir 
Theirs telle, terne *. — in am 


impoſſible] to account 5 the Fs 

the Comets, upon any other Suppoſition. 
And 3. that Analggy,oh, the. Lata 
Keen to ee Dae phir 


+ 2 . FT 
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me = dA Mt 0? 


deb eq d 


the Dec Gen uence ha 

bliſh'd'Law- of Graui tongidocs: demon? 5 
ſtrate che Earth's Motibn i priarꝭ; ſa that 
unleſs we wou @ſabvere-the- whole Syſtem 
of '{ſtronomy; and idiſprove thei Uauſas df 
all the. Leleſtiab Motlons, :weiſhallincutt 
be able to pro thel Sta 


bilicy of the 

Eurih. For i tlie Celeſtial Bodies attract 
one another in a dplicate Tapi recs = 
oral e, to their Diſtances from th Cen- 
dei Revolutions; thenitlle EAmꝶù 
— 1 AAd un 

tele, chat thierd is no tolerable Objecti⸗ 
gainſt the. Eurth's: Motion, Bäst 
A full Anſwer, and datplaim:-Sdujun 
— what an kaltalice f; Widom und 
Contrivance is this, in plaeing that Fun? 
tin ef Lighi and Life, ini the Center of 
Nas cy Hein. Helwiamarefub>vou's ait habe 
Wertes hiesse Al ina Ournerg when 
he was to haue giy n Eight ard; 
to all the: Bodies round him; befides,; 10 | 
the eonſervationd of any! fuch Sappdfition 
(ches the Teboviok Gs or Piolnmmd here 
many nn 


" TN rav i- 


2 inquiring into — eafily a 
cover, that whatſoever was Matter of 
fact, yet this Paſition of ours was the 
the moſt ſimple and eaſie, and look d moſt 

like the Effects of Wiſdom and Defigh: 
For here one ſingle Law, accounts for all 
the various NMotions and Appeatances of 
the Celeſtial Bodies; \ Thus then this great 
and glorious Body is fixt, like a powerful 

and a kindly Momarciꝰ on his "Throne, 
diſtributing Light,” Warmth, and Life in 
plentiful Effuſion, to all his ſurrounding 

Vaſſals, and that ſo equally, that the 
neareſt have not too much, nor the te- 

moteſt too little. Theſe are ſuch great, 
ſuch wiſe Ends, as cleatly ſpeak the On. 

mipotence and Om cience of hel Antbor. 
Moreover, let us conſider, with how 

much Archulneſ his Bulk and Sitiiation, in 
| of the Planets," is contriv d to have 
juſt Quantity enough of Matter to draw 
round him theſe: Maſſy Bodies, and their 
 Gatellts, ſo various in their Bulle and Di- 
Rances fm bim ; and that in * 
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Lil; 
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and: _ — How 9280 his 
Body is rounded, how. fulb y it has been 


ſaturated with. the Fluid-of N to be 
able to laſt ſo many Years without any 
ſenſible, Diminution, tho there are.con- 

ſtant Emanations thereof upon his Atten- 
dents. | As for his Rotation about his own 


Axe, it is no doubt likewiſe, | for wiſe 


Ends and. Purpoſes, perhaps ĩt may be for 


the better propagating, and emitting this 


Fluid of Light, through the | Planetary 


Regions; but I am rather inclin d to me 
Heye it may be the nece 
Fladuy = his Body, it being very well 

known, that the Particles of all ſolid Bo- 


ry Effect of the 


dies running into fuſion, by the Force of 


the heat, are turn d innumerable different 
ways; and ſo by their Oppoſition and In- 


terlerings, are at laſt determin d, into a 
crcular, Motion of the whole one way. 


However this Matter be, ve have here 
 Jufficient Inſtances of W — and De- 
ſign to enforce. upon. us the Belief that 
5 bein - e e 55 abs Author 
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bell; Crtoſity;) +: dnibition land 


Hantithen, and jo) fy 
Light held/ 


8 e © of — A V. ag we 


gt th 
arth, 


8 ener the Sum ae ihe en 


or at leaſt three fdurths of the Yea?i Now 


bow. comfortable and delighrtful a thing 


this 183 Travellers and Veyagers can beſt 
Luxus 
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babe now ee neceſſary, that ſome 


of Mankind ſhou'd be e e Lad 


or Sea, Fer 


15 kee ben 8 08 
ly to guide our Steps, hut to dreck ts 
in bur Courſe, and to point out to us, 
how our time wears out ? For a very : lit 
tle Experience; makes us teap borts theſe 


laſt Advantages from the Preſence” and 


Motion of the Moon. 2. She raiſes out 
Tides,” twice in twenty four Hours, which 


how: abſolutely neceſſary It is toward the 
hall 


- 3 


2 ap — 


e Natarat Religion, ns. 
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| ——— Every Body e that 


n Lale or Lach, that oe no freſh» Water 


muning into it, wt by the heat of a few 


Months,” and its Stagnation, turn into 
a ſtinking rotten Padle,, ſending forth 


| ne . Steams; for tho 
Ido hot think, the donſtitnent Particles 
of Water themſelves, are alter d by this 
3 yet no Water is abſolutely 


ire, but contains a greater Quantity of 


Hy; : Bany Yo Earthy, Salin, Meraſlick; 


(Particles; than of pure E- 


Lebst and it is upon theſe, the heat 
operates, by cidolving 
combining em he Forms, and ſepa- 
rating theſe wxiouð Particles which pro 


their Union, and 


duce this Effecxk. tho there be ma- 


ny thouſands of freſh Water Rivers, daily 


ming into the Sea, yet they are very iii 
of. r 3 Ocean of 


Ol ot Sn. nad the firſt 
Sl nen aer er, . We Places to- 


8905 iT, | | ward 


12 wy Poel Pricpes 
rn Shores rr be ſirſt / w 


by the noxious Steams thence ariſing, af. 


- Shores, keeping any 
1500 ſhort a time, 
the un, to habet mixturt cootrnpted. 


bee aby a 
3 2 Eurth, all the Vegerab 


of tis * — of —_— 


ous He OV 
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upon by the Action of the Sun, ene 
to a Mephitis, and then by Degrees it 


wou 'd get farther, tilt the whole were 


become more baneful and 


the Lake of Sodom and G 3 gh 
by the Fiſbes wou'd be: firſt deſtroy'd,” and end 


rerwards the Plants and Animals; whete- 
as b by this Action of: the Moor, whe. Wr 
ters are lifted up in a heap; as it we 
and then let fall again ; whereby the Wa. 


ters near the Shores, are conſtantly ſe- 
curd from Stagnation and Ce 


arruption, 

fle- This | 
of new Water: on: the 
one Portion thereof, 


xpos'd to the hear of 


and the begining Maladyr tit 
perpetual Chan 


Now whit: a moble” oft ua, bevel we 
Hp" an Am,, to 
les:and” Ariimals 
we Preſervd from certain! Deſtruction; 
(but Fam of opinion that to the full effrc 


5 Bid: beforg, — ee, afterward, | 
the pointed ſlender Particles of the Salt, 
Nick + — Faris of Bodies, ſo together, 
ithe Part 
ly. gear em Madet.) Beſides this, how 
en Chnveniencies fon gur * Notigghiont, 
in;Rovites and Harbohre, does this ebbing 
and flowing ofthe Se afford? Nia Body 
——ůůů from wol- 
es eontinhe in Unbelief. And 
perhaps t will dt he amiſs to con- 
8 any more than 
«ne; Mon attending Mi! that wel ſhou d 
Feige more Damage chan Adyaſitage from 
#9 Fon cho perhaps chereby gur Light-if 
the Night (provided ſhe were of any Bulk, 
ot at ay Diſtance near to chat of: nm fuer 
ſeat po nile beiarigmented . 
he (ug iundiionr and Op poſitions with one a- 
other, antl with the vun, We ſhoud have 
Fides that avinrd' raiſe che Waters to the 
tips ofdysMonorains;apdi intheir Audra 
Hs”: ue thowdibave:no-Tide Wan Is 


| Faß, or if wre had more 3 at any 5 
L 2” - __ - 


of Heat, cannot ſo 1 


Tolerbte d Runes frem ws weſbeudbe ver 
ow and then, in hazard of being drown' I; 
and if but prefent Moon were leſs, or at a 
greater diſtanee, or if there were none 
at all, we ſhrou d be in hazard of being 
Nifled by the. noxious teams ariſing 
from the Ocean; which-wou'd-/ſtagn; 

more than it now does. From all Wh. 
it's evident how. wiſely our Satellit, has 
been contriv d for our Purpoſes. As for 
the numerous Attendants of n+ _- 
Saturn, they muſt he reaſonably expedte 
to fit the Neceſſities of the Inhabitanes of 
theſe Planets, | ſince our Moon fuits us fo 
well, and tho the F luids of theſe:Planets, 
be not in ſogreat hazard of corrupting From 
the Heat of the Sun, yet they may - pof- 
iblyiibe in hazard of Hei 2 
The Wiclenee oft tlie Cold; and the ft 
quent toſſing and turning over of ihem, 
By cthe united, or ſeparited Forces of fo 


many Moons; may -bmder this Effect; for 
wwe ſufficient ly know,.how Ar6nghy Flac 
an Motion will reſiſt cos _ 


__ However the'thing/bey Ves hers 
us i 200 urd3 om Pell: 5 17 20 
lone | : © Ps = | 
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N one very fignal pol 22 
and Contrivance, in placing the Heavenly 
Bodies at ſuch a Diltance om each other, 
and eſpecially the greateſt at the greateſt 
Diſtance; for had they been ſituated much 
nearer to one rat they wou d have 
caus d prodigious. Diſorders in very diffe- 
rent Manners, and in particular ſich de- 
ſtructive Tide, where: ever there was any 
Quantity of F juids, or great Oceans, that 
neither Animals nor Vegetables wou d have 
been able co ſuſtain, their Fury; which 
by this ptudent placing the Heavenly Bo- 
tres, at ſuch a Diſtance from one ano- 
ther, are intirely prevented. 3. From our 
1 the Eclipſes call'd by her Name pro- 
coeed, which is of exceeding uſe in Navi- 
9 e, for by them the Differences ß 
1 Meridians, . Sh the Longitudes of Places 
| are determin d. Of the ſame uſe are the 
hy Eclipſe wr wg of the Sun, and of the Satellit 
10 other Planets; „ which laſt being 
© frequent, are of wonderful Afliſtance, 
ware the Oh eons of this ſo deſi rable 
I . ur d of P robleme.. | And | 


N . 
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nomy: comes in, without which, che other 
were meer groping in the Dark; hüt the 
World is already ſo ſenfible of the AT. 
vantages ariſing from the Motions and 
Appearances ef the Heawirly Biel, in the 
Matter of Navigation, "aſe A” mall. init 
no farther-on” this Topick, but from this 
whole Section about the Uſe of the 4t- 
tendanto of the Planets ſhall infer, that 
they are not mute Perſons, in this 1 
Drama of the World, but Joudly Fe 
claim the W . and Being of * eir 
N Kubo. r 58 
S XXIII. As to gie Comets, 1 Hardt 

tle more to ſay” abont them, than what 

J have already faid, their Natures, Orbits, 


Motions, and Situations, have been 0 
[4 TY derorminrd, {indeed Xisb atof 1 


delves. and their SareBirs has dern Ni 
to any tolerable Perfection, and much og 
ter ſince final Cauſes haye A cultiva- 
ted, with' that Care decoming ſb· noble 


7 and vſefal 4 Far of 'F h And 


there 


chere are FIR gocurate £5 a 
bout em excant, ſo fe of em that 
we know, haverviſited? us twice, chat 
e have ſcaree any ſolid Foundation to 
build: our Rebe upon. Only, as 
I hae before binted, theſe blazing er ER 
ſeem not daſigu d for the Had aen 3 
Aniniels in à fate of Happineſs, nay evn 
ſcarce of e not under a State of Pu- 
niſhment ;- they may be the firſt Rudi. 
ments; of Rang not as yet brought into 
our Syſtem, or rather the Ruins of ſome 
baniſh thence, to wander in theſe long 
Eccemriek Orbits, through the World. But 
moſt likely they are * Miniſtero of di 
vnd Fuſtice,; 2 baleful Steams, won 
_ long Trains, upon the Planets, they 
> night and if What is commonly. 4680 id 
4 of em by Aſtrologent he true, they ſeldom 
Hfitus withorit ſonie ſuch: dir ful Salu- 
Kation. However, from them we may 
learn that the Divine Vengeance, may find 
a ſeat for: the puniſhment. — his Diſobe- 
dient Ci 5 without being put to the 


1 ie aigowi Creation, lic ot. 1 
a . $XXIV. 
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XX W. Come we now. te — 
ws the Wiſdom! of the'Contrivance' of 
the Planets, But having already ſhewn 
the Aualogy between them and our Earib, 
and how probable it is that they are in. 
habited by Creatures fitted for ſuch Habil. 
rations, I ſhall content my ſelf with point. 
ing aus ſome of the moſt conſiderable In- 
ſtances of D Defig n and Wiſdom in this our 
Planet; hoping the Reader will reaſon 
after the ſame manner (bateing | war- 
' Circumſtances) of the reſt, and that, boch 

becauſe the defi ign d Brevity of this Fees 
tiſe will not permit me to be ſo parti 
lar, as the Subject deſerves, and ele, 
if the Analogy hold in general, the Parti. 
cular ones (with allowance for Circum. 
ſtances) will eaſily follow. And firſt let 
us conſider the Advantages, ariſing to us 
by the Rotation of the Earib about it's 
own Axis, We the Inhabitants of this 
Globe are ſo made, that once in fixteen 
or twenty Hours at moſt, we require a 
Time for Relaxation, and g wipealk- . 
55 in all healthful 8 1 


. 


ry equa | re atid nine ee, 
= Tate ef our Spirits will not 
mit any longer Application chan twen- 

ty wy without Injury to bur Conſtitu- 
tions, and much about the Time of ſix 
Hours -requir'd to" fill den ain; and 
generally - ſpeaking; it is nec that 
an Alternation of Application and Relrxa. 
tion; ſhou'd be once in twenty four Hours. 
£ Ie's true Cuſtom and Education, may get 
the better of "theſe naiural "PropenÞitier, 
and a very ſtrong Conſtitution may bear 
out with harder | Nieaſures for ſome time; 
but the Young, and the Weak, and al. 
moſt all at their on Liberty, "natural: 
ly run into a Rela: * e and reeruiting 
— N once in twenty 
£6 was likewiſe necellary, 
25 foray! Air ſhon'd be at leaſt cool and 
temperate, during the time of this Reſt, 
for we generally 7 thoſe that gere n 
the open Air, or ev n while the Sin is 
above the Horizon the worſe for it; the 
Sun and Heat echaling the natural Perfph | 
. tor violently, and raiſing too quick 
8 "Mi Mo- 
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N Motion i ch Blog = 
| Sleepiis, leſt gem, and . diffurb'd, 
Sead che Negtne ly perſpize more ãñ the 
C Night than the Day, yet this is — 
tural, and leſs violent, and more accor. 
Küng d e of oo on 
on: in i t tas 4 l 
that 11 e Darkneſs. is ef 
_ ſubja&- to: Noi 40d Di irbance. 
the Day. Now: all theſe things are won; 
| derfally; provided. for by the Rotation of 
de Eariß cee e for thereby we | 
 havgithe Hioiſfe ztudes of Da y and Night, 
the Day for: Application. and ſpepding our 
Spirits in, about; the Nereſſities f Life 
| the: Night by, its. Goolnels and; Qujgt, to 
alford us time to . N ur 
in ſtore, for the! Ex penſes of the next 
Days as alla 1 Muſcles, 
Bones, Channels, 7 * he; ther Parts of 
the Body; fox the Bubinef: fe of er 
& moſily, if not alzagether perform d in 
the time pf Nell, becauſe the Blood has 
 460rapid.and-quick; A Morianz the Es: 
Panſes of this Spirits aue * 4 
MSS | for | 


Tl Tei 8, 33 : 
the Parts in e 9 Po e is 
ſides that 4 grijlepiniſeth Mſn Fry 


de to 11 ply. i * a .* 
Pla 1 
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and to 7 
y kind tat Pe N 


verity n Diſeaſe, and Chile = fees 
i and A more fed by their 5 | 
than any other Animal e 9 
groſs People”? naturally ſleep 1 Laer 3 
wile, what : A ee a | refreſhing f 
thing js the cool Breezes of the Night, to - 
thoſe, Gp live unde er the equatorial” Parts, ; 
without. which Life vou d be both e : 
84% ſhott, EY, gie vos. Mote- 

F is refſeck u n che Neceſſities 
if o our Ve 


4.5 
of® Fe 


cables, which are the Si 1pport 
nals; we have before. faid, that - 


the Hear of the Suy tarifies, and. on- +; 


ntly raiſes the [iz lden, Ache Rodts 
e tender 2 led thereby, 1001 
| of folded Branches to 99 8 Hi Ir 


108 +: long Te” b | TEM; 
"ER 2 Wen not he berty” fo 
2 | _ ſettle 


Night, * it's 5 Cold runs 505 ch. Joie 
into thick, ſtry, Subſtapces, 
the ſuperyenin Heat, by 5 1 th the 
watery Parts "which - are now brought 
"nearer the Surface of the Plant) does 
harden and fix. Thie we evidently: fee 
in Nutgels, and the other Excreſcences of 
the Leaves of Vegetables; and generall 
Countries that Have moderately _ 
Nights, produce . of the firme 
Union of Farts; and very hot Countries, 
ſudde nly brin W det, but their 
| Bs are. leſs 8 5 Ruby ſtuck together; 11 
| may be heavier, Yar! not ſo t ough or ha 
"tho this too Ki 1 zoe 90 ok 
onftitution, and firſt make of the che Se 
a hs * TOOL had not the Ear. 


mov d 
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the Sun in is anna Prin, We had not 
only loft all theſe" Advantages; 17 85 
de ed beneficial, if not abſolutely neceſ. 
Being of our Animals: and L 
ot 55 enecs, 5 Aer "of ele GAA | 
names, vp ther, 'for very r 
f'of the Year we thon'd ha 
tpetual Darkneſs,” the Tonen f 
which worrd hade X been; that firſt -baleful 
amps by TEN of 
preceding Heat generated and rais d.) 
| have falkn, which: wow have ſti. 
fled all ede Aim als; or had they furtiv d 
that, by Degiees, , exteeding Raits would | 
axe been Fd down (as che Vapour 
became cooler) next glect, them Show; 
add Le, and Fro; which woi'd" of ne! 
Eullttyz not l hve lock d up — Ws 
bet! wou'd (have freerd the B 
Spirits in he Ohanne +6f- 47 — __ : 
male ate: /abxpicinted with'> . os i 
d tlleto ha ſehne Bady 
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„ Damage Hur 1 1 Hs — 
! ſelves into oblong 1 WY 
- tick together, che lence = 
e Now. in à half Ye 
S deen Quantiticy, 
| Ro Troy £ ders 1 nly notbi 
5 that moves, W Animute or Inc I 
ou dhave been able to — . ol 
And all this 15. not only, lex le 1 
Priori, but is Matter of Ta, and. aftually 
happens in thoſe P das ier er the 


E 1 ſhorter, Able ence, of 
this glotioxs Star. Aggin, in the alight . 
d half of the Year, ; we bend kavelnd 
5 me Sera — | 
© rhe preceding.s Wa; MO 
bayc,producd, ſalfocating.Miſts ; nent al. 
ou Grad, wou g have Hun d into afult 


e en (hing nta manneg df 


the Force and Quantity of the 
Snow 
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gnow Water); then wou'd ln. Eyler 
and h burning Air have galldins) that 
we ſhoud have found reſt, neither in 
Hoſes nor Dens; till at lalt the. Hear | 
encresfitig without Adatemieint, the Blood 
and Spirits of wllvhe Atvimalyof-wie Globe, | 
' would |berquite _exhal'dy\cor they tumd 
ä —— Molent dag 


i ert Bg 


tation off the 
„ and _ dy d im Con 


mire? —.— . 
one, che re ſuppla 7 
Breezen,> arifing from The E le Rotation 
about her ms yo pen Ouantitits 
of Rait nee „of . 
rad hy che ler fall b 
the ſuperveniing Gee ef ahi Nighe;: 
Vingdstong'a Nightas they have 2 Day, 
- e the — 13 
wre bed: Aba of Hhe Sin, being 

— 
| 7 0 3m 


compatible with an. Anitnol Life Bur 


„wu d be eth direct, and: chere eau d be 


Air to ſend it 


* the, Heat RE —— „Anden 
fot the Polec, we have very certain Infor- | 
mation, that few if any at all;;inhabir 


near em. The extreme Degrees _ 


there, 


and:;Cold that, hapgen 


that which makes the Caſe much worſe 


ibo tion, is, that the 


no Rains nor Winds becauſe it is the cook 
ing of the Air, that is the Cauſe of oth: 
which:by no means cou d happen i 


Air: to a greater Degteę than the former, 
Add to 2 even not · 


exthatd,: OF. tad; into Deſarts, of Salt, 


 deſtioy'd; bus we wer Hin 
Waters, tl ve co 1 — 

wa: If we. had any 

5 or c Fetal, they. moud;be. but 


than in any part of our Glebe, — — 


Caſe, every ſucceeding; Hour — 


withſtanding. our Tides, wou d either be 


amor ® ee. Co 1 


* pi „ 


— > eta. St — 


je os 1 e- ond nere Gra- 
fon for none; fot any body Who under 
ſtands the Anineel Oeconbmy, wil eaftly 
ſee that no Animal, ſuch às we have or 
our Globe now, CC nd bear ſich ry 
teflive and unintefrupted | 
Upon all which: Accounts its vel 
that the Preſent Rotation of the 
about Her Axe, is one of the moſt ſigt i 
Inſtances of Wildom And Oontfival Ne 
chat ean be imagid. DUE > -N "i 
IS XXV. Next. Jeri eee, d 1 
Nuurnal Rotation: of the Earth; about its? 
ob Ave, with the Anna! egen ef "i 
che ſame about the Sir,” and ehe Para  þ 
ab of the Axe; of of che Divritel Ria? IÞ 
with . And from! wenge e, — 
br; Seed kin ne, and Khoo! Summer, 
ahi Winter, the ' comfortable! Viillitude * 


wry Rain, Winds aud Cale, of free 1 
Days, nA orige iglits, 2 again 

longer Days; and ſherter N Re, def 

_ We CO” — re 


* 
F. 


fo. abn. 5þ —— yea, Wu ne⸗ 
ceſſary in dur preſent Circumſtances. If 
the Earth, had only turn d about her o] 
Axe, once in twenty four Hours, then 
all our Viciſſitudes wou d have hob of 
Days, and Nights; Which by no means 
wou d have been be for Vegetation. 
If che Earth had made a Period, about 
the Sun, once in the Year, - without any 
Rotations. we ſhou'd. have. had but One 
long Day, and another equal Night; 
which as I have ſhewn, would not have 
agreed, neither with Lite; nor Vegetation. 
If both theſe had been united without 
the third of the Paralleliſm. of the Axe 
of the Diurnal Rotation to itſelf, we 
might have bel Days and Nights, but 
aur other wou d have been un- 
certain, 5 in 5 Places none at all; 
and ſo the Effect of the Annual 1 
vou dhavebeendeſtroy din ſome Meaſure. 


But by this wiſe Conjunction of all theſe 
three Modifications, we enjoy our Sea - 


ſons, and the other conſequent Change 
of the: Year, e are of ſo great uſe to 


Thad: PA us; 


A: Er e we earth a conſtant uni- 
Sn Senaſon all the Tear round, ſup- 
poſe of dummer Weather, chen! _ 
Ground had been exhiuſted; and worn 
out by. conſtant bringing forth of Vege- 
tables, and wou'd: have run into Weeds, | 
and-thoſe other Plants that require the 
leaſt rich Soil, and moſt kleat only; fo 
that in à few: Years the Earth won d have 
been reduc d into a Mildlerneſ of unuſe- 
ful Herbs; for toward the Production 
of the more uſeful Plants, there is fre- 
quit d (beſides a certain Degree of Heat 
and Moiſture,) a Lixivial and Nitrous 
Salt, which keeps the Mould looſe (for re. 
oeiving the moiſt Air, andi for the entry 
of that Heat and Moiſture.) For tho! Sale 
conſolidat Water, which conſiſts of ſolid 
porous Parts, whereby their Particles are 
ſtuck together, yet they keep the Parts of 
Mould or Sandy Clay (which has little 
or no Water) 0 and looſe, by | 
the ſame very Reaſon, for their Pa reicles : 
not allowing them entry into themſelves, 


— Set . em, and firſt Aras 
their 


tt 
3 


e union, 5 r e em From 

coming together; and perhaps both. for 
ward the Motion of the kiqdo orb in the 
Vegetable Channels (which are certainly 

endow d with ſome Degree of Elabticity, 
and fo. capable of being ſtimulated, 281 
evident in younger TWigs and Brahe 
as well as Animal ones): Au endows 
Juices with the Qualities the Plant 7e. 
quires. Now theſe are either quite ex- 
kauſtd, or deſtroy d, by conſtant Growth 
and J egetation. Wi ſee the beſt: Ground 
wears out in a few: ears; and). turnz 
into wild uſcleſs Weeds; and all the 
Materials for — 3roun ga. 
thered from Place „debar d 1 egg the 
Action of the S; f '-andrho- Biperiees 
of Vegetation, but ou poſsd'to the Air, 
and Weather; en e they are im. 
pregnated with this Nu ger Ag 2% Such 
are old Turf; new Mouldg che Dung, 
aud ent of: Animals, or thoſe 

things which abound: with Lixie/i4l Salts; 
ach: archurat Wood; burnt Turf, Stubble, 
and che ke. No. all thoſe;: wadeby's 
Ul | 8 N ſhort 


>. 

t fal e Quantities of 
5 to AR es and. ſoften the Mould, 
to that Degree that is neceſſary for con- 
tant J egetation; for we find there is more 
than twice, or thrice as much Rain falls 
in the Winter fix. Months, from September 

to April, than; in the ee ſix Months; 
and yet all 1 is but ſufficient for one 
fs Months J egetation.. Moreover, even 
the Animals, "= emſclyes, cou'd not con- 
; demi DON, bear à perperual Sumner; for 
ve d NOW, | that the cold of the M in 
in, U 5 


ping the e of the W 


5 805 


: „ N 8 bogs 4 with more 


VI gh, 155 J 18 better, the 1 25 
5 atumlz and leſs 
ties of the pre 


arid digeled, 


We) 8 Tu, 
vols er and 
fi TOE LE are fd 


. s 


I mean © 


cart Bhs Ole i is quite dhe in Valetu- 
dinary ones, as of neceſſity it muſt be) and 
w x moderate and not over tedious V 11. 

„ Wheras in Summer the Blood 1 1s EINE, 
8 0 d, the Spirits mere echauſted, the 


ſenſible e more Violent, wry 


leſs natura the eſtion worle, and ; 
all the Concoctions wy 15 thoroughly y per- 

form'd.” So that it is evident we cou hear 
neither of theſe states perpetually, the 
Change of the one being abſolutely ne. 


ceſſary to qualify the Errouts and = 
treams of the other.” If we lad a Fo 
to 


Petual Summer, we ſhow! d be reduc; 


meer Skeletons; if a perpetual Winter, we 


ſhou'd turn Pull, unactive Droner. Now. 


perhaps againſt all theſe it may be ob- 


jected, that there are rational C 


eatutes, 


who ihhabir this Globe of burs, | Who are. 


perpetually in both theſe: Extreams, and. 
yet are found to be not at all diſpos'd, 


_as1 pretend they word be. "To "this T 
anſſwer, that thay. as” to the Preſence, or 


bf * o * Su, they may be mh | 


| e Tſp, yer, * T 
concurring” Circumſtances: > which ariſe 
from the Viciſſttides of the Seaſons in 
the other Parts of the Glole, which alters, 
the Caſe quite; for there are conſtant 
Seaſons of Rain, in the more Son hern 
Countries, Which fall for ſome confide- . 
table time, that both hinders the perpe. 
tual Vegetation, ſoftens the Mould, and 
fattens it for the next Crop; here are 
Clouds of Sow; and Rain, Inipregae ted 
with theſe nitrous Salts, which are driven 
(by the Force of the Winds) from colder 
into theſe hotter Countries; and there fall- 
ing, do etirielithe Ground. Beſides that, 
even the Clouds, rais'd: from theſe liorter 
Countries then ves, When deft d ap. 3 
Rain, are ſufficient! for chis end; fore I 
have Maid before, the Air every” Where 3 is. - 
fall of ſüch Salt, 48 is Known by Experi-: 
ment. Let any ne -onlule- Varenius, . FD 
he will be latsted that theſe Soatherg = 
20 Aue have Minters, though not 5 
Snow; yet What is abundantly ſufficient Ky | 
: 5 the — en to molſten, 
M 4 lolten | 
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a 7 = 5 — — bal 
the Blogd, and other F lgids of che dui 
L ale. Now the Principal thing that 
: makes this Poetical ſtate. of à Perpetual 
3 Sun ver. unfit for the preſent Con titution | 
"of the: Animals. and exact is, chat 
in ſuch a ſtate (either ariſing from only a 
5 Diurnal Rotation, without an Annual; or 
an, Aunnal without a Diurnal) there waud 
not be that variety, of Rains; and cool 
Breezgs,,.nar copſtant, and Trade- winde, 
nat overflowing Riwers, and ſuch: like 
Oircumſtances, hich arę the Effect of 
this Combining. theſe. two Motions te · 
gether. I. need not ſhew. the Inconycai 
_ Ences,of a perpetual;Winer, cyery; Body 
is. ' ſofficie! ntly ſenſhle, chat upon ſucha 
5 e , we hond have neither Ve. 


Feelalle nor Animal in à very ſhort Time; 


: cipecally, of any Fanfiderable uſe; vs vat 
ue, ſuch as require a Summers: Heat, for 
bs heir Growr th z. SHEIK: Spring and Au. 
Tun, .they. are not mul Jiſtinc dea? 
1 M ne. 1 Gentle u. 
ere * He 969 


ore RATE! — W ora | 
- CE From all which it is evi: 
dent; how wiſely 
Nodiſicztiom, have been Tink'd together, 
| for the Benefit of the Inhabitants af chis | 
Globe ; lot bytbeſe we habe ſuſſicient Hear 
in Hemmer, to ripem the Fruits chat are the 
product of every reſpective Climat; and 
we age furniſhd with Reaſon, and made 
capable of Indaſtry; to rranbfer the Pro- 
dudts of one Ct to Another; We 
haye Rain, and cooling Breezes: in the 
i Wnter, of thoſe Countries, where Heat 
is not "wanting, to cool, Alten and en- 
tich the. Mould, and to ſtop conſtant 


in others, where the Heat is not to ſpare, 
to lock up the Mould from being waſh'd 
away; e in either the natuml. 
adventitious Heats; till the time that all 
Circumſtanccs concur; to dmve the pro- 
duſt ot the Ground brought r dtn 6 555 
taion. iI Dis mini nad 0 


8 MRNVI Gone we dh cenie 
4 the oblag uf the Mane of che 20 


5 775? ITC. 


theſe three ſo different : 


Vegetation, and we had Fraſt and Snow. =» 


ur | * 


| ro that of the Efe, or of 


| dred the Aumial Retiobeier of the Earth 


already ſhewn. Beſides it 
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the Aue of 
the Dinrnal Rotation, to the Plane of the 
pale Orbit of the Earth; which make; a 
an Angle of 66 Degrees. I have alrea. 
dy ſhewn, that if the Equator and: Eclip- 
tick had coincided, it would have ren. 


quite uſeleſs; for if the Earth had movd 
about its. own Axe, and this Axe had been 
at right Angles with the Plane of the E- 
eliptick, the ſame Appearances as to the „ 
Viciſſnde of Day and Night, had hap- 

pen d, whether the Earth had mord 

round the Sun, or not; and the Alte. 
rations of Seaſons, and all the Conſe- 

quences thereon depending, had not been 
at all; and what a hinderànce this woud 
have Re to Life and Vet etation, 1 have 
at in the Torrid 
Zone, the Heat ou have beewintoleta- 


ble, and not to have been end red; and in 
the, frigid Zoner, the: Cold wou d have 


deſtroy d both Animals and Vegetables: 
and even in ber Tempera Climat o, tlie one 


TOE N e m ann but Avery 


comfort- | 
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com FINE Habitation d., for 005 i Foe 
türes as we now are; 10 chat bit” 51 N 
the other half, Won d have been any k. 
ways, a tolmable Seat for rational Crea- 
tures, and five ſixths at leaſt of the whole 
Globe, would have been rendred 1 feleft. | 
But God: who is wiſer than Man, has 
contriv'd the Matter much better; Hor by 
this refent Obliquity of the Feliptick” to 
ne E ugtor, We reap one very confidera- 

e 2 Which! 18 taken notice of 
very earn d and ingenious Friend 
fohn Keil, : nd. that is, that we be. 
> the: forty r FIRE Deg rec of Latitude: 5 
and WhO ee Fave che grea telt 
need of the Sun 8 Heat, have more of 1 it, | 
take the whole Yet” abour, than if the 
| Shad mov d continually; in the Equator ; 3 
and they that live in tlie Torrid Zo e, and 
the adjacent Places, even to the Tan 3 
of forty : five Degrees, who are rather tos | 
mich expoſed to the Heat ok the Sun, 
than too TY have by .1 ele Means, 
leſs of His Heat, than N / wou'd habe ; 
| had, 700 "the Earth vs A 1592 Po- 


ſition; 


and for Vegetables of different Natures : 


; and Nouriſhment, tori ripen, and bring 
to perfection, (to hew the manifold. 
dom of the Author of Nature in the 55 
riety of every thing.) And ſince WE, 45 

the en f. Heat of the Torrid Zoner, y 


| intermediate ones, ſuited Sache tel : 
"A Animals: that cannot tranf port themlelyes, 
; and the Vegetables that require Aa PE 4 


- — —_—_— A . 


Thoſe — dete « to 1 e the De. 
tion of. this, ma HP 75 


3 Kew 5 Examination of Dr. Burnet” $ The. 
_ ory of the Earth pag. 71. "© eq... 
| thels add, that ſince this Globe of ours I 


has been defi ign e 'd for a Habita ation of Fas 


tional and irrational Creatures, of va aut 


ous Tempers, Conſtitutions and Diſpo ſitions 


Virtues, requiring di di ifferent Degrees e 


ry Well fitted for all the Kinds of Anima 


and Vegetables that inhabit and p uk there, 


the Cold of the Frig rid Zones, y eo 


lerable to the e rech wg | 


of theſe Place: EF >. and. the T. Temp Cog 
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can ur cold, not x hah woliele Thar, 
and the Tatil Creatures ph pre W 4 
with Reaſom and N to trau Porr 
chemfelyes where they 12 moſt at FT 
And ſince it was ee to baue ac 
commodated; all theſe ſo va b 
Kren Animals nd Vegerahler in a Place 
an enable and uniforin; r i in one, 4 
if ne} Climate,” it's evident charche 
ent Situation of the Axe of the Earth 

to che Plane of the Ecliprick is the beſt 40 
Hat site Variety poſſbble) that cod 
be,” for? '6nr preſent” Circumſtances; for 
by any other very confiderable Ahetation, 
all or moſt of the mention d Advantages 
would- be loſt: For all which Reaſons. we 
can never ſiifficiently admire, the Wiſdom 
of the Author of Nature, Who has provi- 
ded” {o liberally,” and Peudecth ey I 


a * 
- I 
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Creatures. 1 B 75 301 1 
gp XXVII. The fam ald ine Wiſlom, 
is <on{picyous;, in the Situation of the 
Earth in reſpect of. the Sn; for- had the 
Diſtance between the Earth and che Sun, 
beet the (ain e Wi th the Diſtance between 


* 


— 


| Mercury at ==" the r= i e. „ Were we brought 


he is, our Ground in Winter, wou d have 
been hotter than red hot Dea What a 


had the Sun 
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Fees: times nearer che Sup than we ate or 
brought three times nearer us than 


Condi e ſhoy! d haye heen in then, we 
may. calily.gueks... On the other 

been nemox dom us, r e 
from the Sun, to the Diſtance Jupiter or 
Saturn are remoy'd, our hotteſt Summer 
Day had. not afforded ſo much Heat,.as 
thoſe that now live. under the very Polar 
Star (if any ſuch there be). of aur © Globe. 
feel in the mid of Winter. Are not 


we then very wiſely provided for, who. 


are put in ſuch a Mediocrity, between. 


theſe two extream Diſtances, that neither 


our Heat nor Cold is ſo violent, but that 


wie may either endure em, or with a little 


Induſtry fence our ſelves againſt their Inju-. 
ries? Again, as to the Figure of our Earth, 


cha it be the neceſſaryReſult of the Eartl's . 
Retation about its own Axe, and the Flui- J 


dity of the ſuperficial Parts of the Erb, A © | 
the Commencement of this Rotati : 


7 * % 
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it *. very, nee, "for ws "By. e 


n nn pkg Gate: ** a 
much as they poſſibly can, by a centrifugal : 


Force, ariſing from the circular Motion; 


and therefore, if the Matter of any of the 
Heavenly Bodies, was fluid, at the Com- 


mencement of; chis cer Motion, it 
wou d neceſſarily have riſen from the Poles, 


and accumulated at the Equator, and fo in- 


of an EVipſe ho its leſſer Diameter. 
No ſince it is evident to our ſight, aſ- 


4 8000 Teleſeope, particularly, 5 


in Jupiter, that the Diameter at the Equa- 


1 dical Figure on the Planet 
Body, generated: by the Cirtumwolntion, * 


tor is longer, than that at the Pong, and 


ſince Mr. Newton has demonſtrated that 
Earth is, at leaſt ſeventeen Miles higher 


zafor than at the Poles, its plan 


n the diur- 


nal 8 che Surface of the Plaus 


has been covered with a F laid; which 
gives an Account why at eyety fol 


5 * ms, -| elow- mg: Surface of 0 Our 
LY | Earth, 


— ng m, Malu of 
Body of che Planer, chr ce Steel 
the temper #te'Climates is larger chan it 
rd! rr had the Globe of -our 
Earth, or of the Fliners; been eicher Phe. 
rical or 'oblongly: 
Advantage of this Figure is 
rable, the Surfaces: of the volle. Region; 
2 which'by: reaſon. of che oblique" Tneidence 
of the Rays of the Sun upon them; are 
colder; aucb fefs convenient forthe 158 


eee Ab that” tile 
very eonfdes 


i leflened; "andthe e 


erate: Zones; lich 
» und aiſeſu; ale 
Fipire-obains not coder the Burt, and 
the reſt of the Planets, and their Salellrr. 
but like wiſe in che Sur, and e 
. m every eee, About an 
OS 0 I MO NEE ALS III; HI - 
5! [XX nt Havingtiowa-bine of the 
Advantages „ — the ſevera Mo- | 
„ i tions 


che nobler Sort of Fegadables, ate he 
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longing th-0 — * — 1 
mediate 7 rg its Motions; an 
; Amel p here, %, 
n 


E 
ſtve Miles. bende — 
hewa 


og ſome manner : 
already. Bur ſome of irg fes. EſHaIL HD 


paing-ousy anf ft 8:00 f Genet En 
GremandoMalpighs have dhe vn that HE 
 taprincipal 'oguteurrepF; chercjs.,. it being 5 


ant ae re Being ei Flufd Wichout-u con- 
Rderahlt Portion thereof, lodged-up a, 
dennafneng n 4 ths ire rape 


—— i well known, 

tr ry eb U: e but a fe Mirintes | 
without this BY, 3 ptobab y 
that nch fol f 
yrs HE 


+ 1-23 


_ qui ora Ar, und s Bü df | 


cler quite ela — — 
— — 
riehe Wefkrtele — — to thb 
nc De wreftelesbttierref behworididet 
oBIdwriiiup!! by ie! Aw; the Curt 
Thien eg herd land rhe nin 
Fern; ad Pbfrforthe)Ohnlttiniurt 
1 Anke Parvieles/ofth&BIey cat ithey 
A. A ore ef paſ-rhidingh eli opithe 
SS . Wee 


one er eee 6 "4 
Gapply thei wand of Ain, yet if you draw 
aut all thei Bubbles of Air, whith Ardtalr 
— ſounduin Water, they I langdiſh 

and dye: ſochar-ovintothem, — | 
Portion u this Eluſti Fluid, ir weft. 

Now how woll is this. roy roar 
on 2 —— ß chen OU 


| nor — = Y 
— — | 
2 dur Soil, and mak in nie der 
—— Water, — it i | 
in V u, a Fenn: * 
— epd its proꝑreſs is contꝭ 
mil tothe ſuppet Sue s and + ne fps 
inen * there, to 
tl, i N 2 — 
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— Rin 
Ae mere Neryck ody 
that if mne eee 0 Apel 


its Surface; ànd that) its only thewftarn 
— liunſphere, the. Kzporir 


"theſe reflected Rays). and "he 
F- ofatheir Heſcant, that 


» Regions, $ whoſe Sal 


perſe@ Hefe, 1 aroumd[diciBarhi; the 
Action of the Sun, vi mob he Able re 
auiſe the Hanolro nbove aH froh from 


ſpbere s bbing petiſtaally bEeavreo;| Than 
cheſe Etponrs ; +: tha dn em ulin N 
eee Parr cater I ad 
the Center. — then gf aher het 
Damit riſe c 


ent ubeighth, ancbſo:cou'þmever 
er Rent az be bn 
infoiSndw;otRam!;'for ara mall diftane 
com the Earties Sur face ——— 


5 ba //affenr chu He U eee 


or Rainz.there; odor nd the 


the upper Regions, (being nn 
leggtli: of 


and Hopiers into. Sw, anf, Rain nil 
ever: 3 Au riaſpbrre —— 


n lighter, 


iphter; tha "te my ours) - 
hey ke ae oyn with ther Temper of; Heat 
Tr Get ; They hat init ph Regin, 
zo; pl become Snow, Or Rain acconding. 
„ So, chat ity plain, ats out tmoſphent 
har jx,qne of. the: pripcipsl/Means'of e 
LICWS,. and Rams, and all the Bled; | 
_ the 1 A thied Adyany 
| age | of Our Atmoſphere is „ our Breener 
dl gur 9 ; which, carry, our. Ships 
woy The Sea and; prise gur ip, from 
NOXIO! 4 Fecams which (with rhe; Cenoury 
renee of rhe Sin). melt our Stows, and 
dry” 9 [ 8 Ihen over-morſtned'; 
g rde for, lo many other Purpoſes! 
ke he Accommgd lation of Humane Life, 
F 
ir, Pr inci its Rare: 
e Togo in 1 road ch another, 
by ebe Seng Beams, the " Anrabtions of 3 
che Moon; and the Cymhinations of the 
Tanis 19 5 | Without our Aoſpbere, 
5 9 5 55 ve NN more. Wind aboye, 


obter; t M 


e ag: thepce, Laſtly, 
Ny Our 


„ Tf). 


Our Hrndphere is the Vehicle a; 5 1 In: g 
au of fand, that Senſe" which moſtly 
eber w. kom Fel, Amel the inf 
rior” fort of Inſet. Spun is nothing 
but à Moclulation or Percuſſion of the Air 
communicated by an por; from t e 
vibrating ſofforous Body te 
i Ontulations, throug 8 tlie be rl $7 


Humoſpbere, evry wy round. "Wirkout, 
oye Air e dcn not be able to Heat 
| Satan d Pieces SHR 


to —— 015 Pen n alk obech 705 0 


that there was Cormſel and Def ” 
3 Contrivance aug e 8 SE 


PROM 8 ee! of 


5 "be" ft dered ig; cut Meine 
5 without which'it Were alf, t open e 
for Anmel, to ſubſiſt, or Ve egerables to 
grow, they bein ore” of the” prin 922 
Soheukrent * 4 Wacht To 


ous Bu e Geomertr. 990 ear 8 
Me Me Ba. Halle, that: the Som les Na. 
pours:from the gurface of the Segen > 
, eat, ſufficient to ſuppl 5 all aaf 8e 
With freſh Water forgthat tune, Now 
theſe. Vaponts being raig d (the Sun act. 
»ingꝛnpon the Sumface of the SHA, asia 
Fe under an Alembichs, by.ratifying, the 
ſume , it makes the lighteſt, i er the 
freſheſt Pbrtions thereof, to riſe fſt; 
and tit rarifies the Water bythe Ini. 
ation of its ative. Particles among the g 
porbus Parts: thereof, [whereby they at 
put in a 4 Volent Motion 99 9 
ferent ways, and ſo are cx panded in- 
to ttle Bubbles of larger 4 
tan they formerly, e that 
means become + ſpecifically. 11 ber and 
ſo ate e dn the wei ier wy 
pbere ) in ſuch Quantities, : a8 is ſufficient 
to make Streams as Vapours, which reſt- 
7 ene . where tlie Air is 
"44 0 


ny OA 


8 the ſides of the more eminent and 


ſdthen are condens'd, ſo as tothe precipits. | 


0 7 a e wich 5 ate e 
up and dow the Hrmoſphere;by the ,ourl 


of; that Rich till they ar laſt his again 


10 
Concaſſton are condenſed; '3and>thus-be; 


talnous Places, of the Globe, and by 


come heavier than the Air hey ſwom in. 
and ſo gleet down: the: -rocky 4 io 
theſe Mountains, whole inner Parts: be: 
ing: hollow. and ſtony, afford them 
Baſon, till chey are accumulated/ in fufff. 
cient- Quantities to break Gut at the: firſt 
Crany; whence- they; deſcend into the 
Plains, and ſeveral of them uniting, form 


Riwulets and many of theſe Rivers; ſo 


that it is evident theigreat Benefit of theſt 
Eminences is not, that by che Shock theſe | 
VapOurs get in their Courſe: from them, 


ted thereby: throug Th the Ohinks of the 
Rocks, but 1 e in their Bo. 


—_— they. Are. preſerv'd, till. they be of ſuf⸗ 
ficient. quantity to form Rivulets, S and then 


- Rivers; for. douhtleſs our Wand 'woud 
ING kai, FI; Der — | 
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— dars ce Wy © FRET 757 
equally7* Over eofiderable Places of the 
Gbhbe ut Onde; and 18 'wou'd be cke 1 
in abe Sound, f or make an 1 erf. 


aero len ar ee 
| ring” down in ſoine” Partiular Places, 
Haba hbierrevforkng up, for's ecofiſtant 


f. lerable uſe ef cheſe-Hill s,- and Bien 
cel is che Determination of chefe Rivers, 
for the chere had been Rivers without 
Mountains, (which is hardly poſi poſſible): yet 
in that cafe? the Rivers wil FL only have 
run in 4 Graight Line; if they hall fin At 
all; he by theſe Eee Placd N 
up and n the Globe, the Rivers n make 
innumerable beautiful turnings and” wind. 
ings, whereby they enrichi, fatten, and 
water the Soil of ſeveral different Cots 
tries i ont Courſe, make the Tranſport. 
tations and Carriage over Lands more ea-. 
ſie and: manageab „ and at laſt diſem· 
bogue in ſeveral Moitiths' into the Sea; 
5 alliſtance!'of the Titles, 
9 1 they 


Supply to the Rivers.” Another ver) eb 5 4 


chew Parboun and: Ports er the 
cenvenience-of'! Shping and | Navigation, 
All theſe Adyantagts: we haye- by. Our 
Mountains; for tho from other Caules, 
6: might. pollibiy be ſupply'd wich frei 
* ter! Springs, (tho Nature ſeldom is | 
wxwriant in diyerſity) of Cauſes) het 
without gur {Mountains we cou d never 
have Rivers, nor cou d theſe Rivers have 
ſuch delightful turnings, nor thoſe uſeful 
falls, Which gives them an impetuoſity 
* that may be umprovil to: ſo many delight. | 
ful as well as; profitable; IIſes. Thus we 
{ee of what Advantage cheſe unſightly 
Bo. (as ome thought them) are to 
Wee Accommatlations: and +venNebelſye 
54: of ine. n ny A8 7-37 3. Iv; 55 Tas 1 G. 
SX. Next come our Fluide to be 
| banlidered, without lich we cou d ne- 
ver have been ſeein gi they are a very 0 


fetal part of us; chat —— I. ſhall prin 


ipally take notice of, ig, 1. The few- | 


A * nel * the original and primary Fluids, in 
freſpedt of chat vaſt Number of compourt | 
3 W 9 nn nr n 


Fi Wes 51 en Four; Vip tie 
ſerciryand' Pight; 57 eres Gf il eh 
are f On tail compound Wien 
other tern it Water alone! r Lym h: 
ut. 15 8 of all gur Mixtures: aud 

818 lic Bodies flontifg i 


ff ank 1 fieties of Lique#s [6 
_ Frapat is Nature in Principler, ande 
ficken zack vario in Effect ac Ce. 
poſitions.” be The „ 

Tween the pet; ek Uravities f vurPlutds, 


Mercury ls rs [he 8086 kes heavier | 
than Air. Now not to mention the ma. 


*% 1 5 of this "Be" Fj 1 in” Attiffeers | 
ad Air E 98 Merch, 


10 55 1 altoge! er u 
onze on the contrary "fl it Had choaked is 
vnmedigrely? And 8 beeß a 


he bes n 
exieeding ſihalt, Vaſt. 
in ches preſent Cir- 


I 1 41 
n. ar 4 * 5 11 


þ wriftdh 5 of N ae, Ido hot k 
Whats TE of che Wöoffd wonkd He 
For TONE TIF DOD. 


cry 


2 ry. Bergen be 


Globulet from one another. in the rea 


| AW; Grisfied. are more t t 


ery. X Mankin, has 


ny" 4 that, Malie 
chird be made 1055 5 ns Fluid; 


for. it s,certain, Cys: any 1 Diſte 
5 nes N 7 n fog 


thing has ſufficient for 
this obſtruction, and to hk rs | 


capillary Veſſels, but alittle weighty Sphere, 
ſach as the bene Mercrrq certainly 
are. Nou by thus difference; of the Spe- | 
cißck Gravity of the Fluids; a Rer emedy is 
provided: for l theſe Malad es 5 . 
han ee vo 
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fly Now che Prope POE | 
| is n His the nece t 


0 — HI nah 3 


| PIT | A. Vi (FE? . 
idle contain Fluid preſſos the the fies Ha 
__ ure of the 


ntainin Veſſel; 9 


— New : 

P14 "Can —.— ö 
r Pane and can Aa 
point of Contact 
n cheoughehe: po dint of Ln 


y noubhve. upot ehe Plane: vt e Dure- 
Gon of its preſſare(y/ from the: poiut of 
cats pai aro a- of, tho | 
f phone; 1gul le, Ea Plane;prefs 


WAR 9 „ 


3 


on bers hams Dons 
through: both, — 6: if 
there be any number ob phene mhabrret, 
| peeſs'd bun FI in tha Me rection, 
Line of dhe We da il nocaibrly 
_ paleqhroughallcher Centtra But Lane 
chrouph the Center colia-Sphere cam the 
point Contact, is do dhe 
ora files. this is, the Dine 
&ionof the prrſſurr uf the Plant apon tile 
bene, it is alſo the Direction cot: che 

preſſure: of the Spherat upon the! F las 
1 Sainte 


© Anil fioce covelurizeds ue xompoith 
| died of an inſinite Numben of little plain 
| farfadeoyriat cuir Hyde That; all 


Flaids bbatnatugHowwht Jo pres the 


; Qioni delp ne ro cho Aud on the 
| chte bar ene Nn „ | 905 2 
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dicular 


2] nia Dire> 1 


* Lecker abet 
| as ore” Hypotheſis but 1 D. Ye it = 
Almighty: Powet of Gad en ; 
thofe infinite nuinbers of fall Partictesg 
whereof Fluids confiſt > wor cou d anything 
but his Wiſdom, have affign'dichem their 
true dimenſions; their exact we iphrs and 
equi d Solidities? We halt alle hinvto 
continue in his infideff * — demon- 
ſtrate! by What — bake 7, All 
the Particles of Water wert turn lof che 
fame Dianwer; 8 dliciity and Weiglit : und 
thoſe of Airy | Miter Arnd Ephe, tad © 
al} of —̃ — Solidivies and 
Weigh + fromsdhe debe butall of chi 
fark Diamedldfs j"'Solidirierand= Weights 
amore echter. o 277 HII bwobns'e 
E OUS Whara hohle rupreſentutbh; 
ofnhe Divide Wildbrvddes nk Plaid N 
gen ban db. ut dösth ae i pb 
N * n er enk dene 1 0 | 


: 24 — — almoſt; beyond 
imagination, no Fore ſol ſutaill as ita ex; 
olude Aty ': no Stream tit o gicet g bot 4 
may be congtegated i into ſingle d pint; 
no Surface ſo Hnely poliſhed, i; as-not-t6 
ſcatter almoſt one half ob itʒ itt Rays tra: 
verſe through one andther, millions cf 
different ways, without interfering en 
in khe ſtraiteſt Faſſages; in one Word; | 
ve are not able to ec mprebend>not i nas 
gineid Nutnber ſuffteieneiy im lb, to e:. 
_ preſs its ſubtility; i Ver Pale ef ahb 
de, — — — — 


cable alem; muſt chis bel "aching 
bur che addon of ße ind oj 

repreſent it And then 
Idea of this Fluid, 
— — wit, 55 Raf 
is endow d with its' I . andrin 

Fan — van — 
Agb, third: Blew, a: fourth; oa 
fifth. allen a ſixthi0y mge, --and 

dhe pri fa andont 25 
4 a 


oo en eſe are , 
; 2 


4 all the mediate e oneg un em 
on — mixture ofthe whole 
Kale n the ry, fromthe he ſmall quan. 
tity of any of them be reflected; or, 
all of them in a great meakure being ſuffo- 
cated. So that now it is not Bod) that 
ont ir Cglours -ariſe. from 
. to reflect s of one Co- 
lour, and tranſmit all thol of another. 
— ent little Parts, upon their 


| according to their different De. 
—. denſity and thinmſs, are apt to 
leg back upon our Organe, Rays of one 
| Colour, and of zone degree, of Refrangia 
bility a eftexibul; to let others 
through their Pores; and this one 2 
lour too, is leſs or mom intenſe, accor 
kf ee parts ar © of diff diffs. 
are thi Ker or thinner, f F 
Ge 0 Ses 05 Intenſeneſs, in all k 1. ; 
83 — 7 8 to ariſe from 
e determin d « 


— 


— Arent deg 
thicknefs or thinnefs ; 
brele Lint per "or chess a 
ving, dp paring? theit r parts in 
dra Its tot hem, t in. 
e — 
rently reflex ls Light, o ervesthis/ one 
Low, tht ll the ene oper of 
eidences are re 1 qual d 


gler of Neffen ion; : rttly 
 Refrangible Ray: "of Le dle one 
Law Khewiſe, viz. that in all che ob}; 
 quitits of the fame Ray, ro dhe Plarie of 
Incilence, the Sines of tlie ” 


tidence, are to the S 
Ain in a conftain 
een 


Fn ” 
ef 4 
* 


alfthe Dicidences, * 5 
F 8 : 1 7 


5 Komet 


na 


Ray 2 — 
ative at — Plants For if the 
eff vg Plane,” have ſuch a force of ax. 

- 2rafhion, that before the Ray amives at ic, 
ic has already made the Sine ofithe Aug 
of Incidence ;': qua to the Ratings, Gt = 
 Rayipmſtrefle; and not fall upon the 
refleding Plans at all if a leſſer degree 
uflaitractian, then muſt it enter che Body 
of the Hane, and ptobeed im the Line, 
that its ditett impulſe, together with the 
degree of attraddion in nenn Body, 

ace ſfaxily generates. And as there ae 
diffcrenc degrees of AttraSiion in Bodles, 
=P —— rheir different degrees of 
Coheſton; fo there maſt. 4 | 


5 y pn ED 


Frag — habe meld | 
be 4 e to believe it true, 
0 n ration on 1. 


a Nature, in- the 7 the Coke 
Non of Bodies. But having been pretty 
copious n this 8 bject already, I ſball 
only ſuggeſt one very remarkable Inſtance 
of the wonderful Jontrivance and Wi 
dom of Nature, in the: propagation of 
Light, vis. that a Ray of Light, in paſ- 
tes From a luminous Paints -through-two 
differently refracling Mediums, to illumi- 
nate a given Point; ſpends the leaſt time 

(the refracting Powers 185 the feveral Me. 
dliums conſidered) poſſible; and conſe- 

quently when the Ray paſſes, but through 
one and the fame; Medium, i. e. when 
Ray aſe from a „ ee en to re- 

flect upon! a;giyen.Poipt;| it takes the ſhor- | 
L po eee | 
have demonſtrated; and partienlarhy Mr. 
 Hugers in his:Treatiſe of Light, inery-ele- ö 


e 49 and . Now. ppeal 
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to. e rn 199 175 arme. papers af 
this be not an Inſtance of Counſel and wr 
bes, is not this like the Methods of E. 
4 Fo gg Wiſdom, which. will; not, Cond | 
more time on a thing, than juſt what is 
 necellary to do the Buſineſs; Which will 
mga about, but take the ſhorteſt Jourſe 
poſi le, that. will bring it tp the Place de- 
ign d? He that can reſiſt ſuch pregnant 
and poweiful Inſtances of ve Wildam, 
will never be.convinc'd. - 0881 
S XXXII. I ſhou d next N to 
bew the wonders. in the Bowels: of, our 
Earth, but our Diſcoveries are ſo few, 
and our accounts of this matter, ſo lame, 
that nothing certain can be determin d ar 

bout theſe — Regions. Some have con · 
cluded. that. there muſt of. Neceſſity be-a 
Central heat, becauſe they ſaw that Springs 
run Haſter in Froſt and Snow, than in 
bot Weather, * — that might proceed 
Bom ſome of the other more narrow ion 
tis of this Baſon s 293 — by the Froſt; 
1 the LR that the Sar Bis 2 
kept in. e at that 


- within this outer Cruſt * Emil” Heh Ty | 
muſt be a Diſcontinuity, for fome conſide- 
rable diſtance, quite roumd, ard char 
there Was ſacceeding this, 2 Lare * Sphere, 
moving after a certain manner, © 2 | 
for the variation of the Mag der; zat 1 am 
of Opinion ion the Cauſes oft this varidtion * 
to be ſought in the Ma guet ir Ielf, And 
not in fo rem te and ſo Hr fetch d a abiſe; 
for it ſcems pretty odd; that 2 Sphere 
ſhou'd be made, to whit] within-the ! 
elr of the Een, to make 4 Perble tu 
this of the other way above Grotmd. If 
the Earth were an univerſal Magnet ( ky 
its commonly but erroneouſly 33 1 
then the parts might follow the Natare'of 
the whole. But the it attracts ec 8 
well as the Loadſlone does,” yet its after a- 
7 2 manner, and from” A e a ohh 
One might as obabl) & a | 
A e or borer ae gon 46 
count for the Effects And V *Ftucs of eve 
ral others of the Metals, Minzrals and 24. 
riou / Poſſls, and. of many other Eletrrt 
Fo _ n the Loadfts _ 3 
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one another, then its very plain t] that 


attends the Motions of, and revolves with 
A greater, chat that leſſer: Body 1s defigntd 


that is the Conſequent of this Attrafion: 
Thus it's plain, our Moon was ſipn'd 


?ellit: its of Fupiter and Saturn, were delit ind 


dhe 8 reater: 5 — e. the 


5 _— „ * „ 
% ” 


Truth carry Mes with WN e 
that all the Bodies of the Uolvetſe AH 


* 


when « ever a lefler Body (however. 


by 1 it's attraction, to produce ſome effect, 


ralſe our Tides, and 1 regular Winds: 
d che Motions of cor Ea; Ki 


Purpoſes that poſſibly we may, or may 


never, come to diſcover; and fo the Sz 


d attract, the Fluids, or diſorder the 
"Motions of their reſ; peclve Planets; and 
F have ſuggeſted before, that the Molti- 
Fude of the Satel/zs of theſe Planets' may 
8 in cheit 'vaſt diſtance from the Sur, 
o kinder their Fluids (B frequent and | 
denon. Diſturbance) from freezing; and 
Fro St. 


es, than 


5 Ai $a oke cer- 
— 4 Earthquakes,” and Vulcano 45 ö 187 
terd from fome Motion and 5 
different Partieles within the Body o of 2 
« it is likewiſe certain that its Strata; 
aue not of ſuch Gravities as a regular ſub. 
ſidence according to the Laws of Gravi- 
tation of Bodies,” wor d/require;' Which 
ſhews it has not been compounded b 
theſe Paws: It's nkewiſe certain, © that 
we have freſh Water at any conſiderable 
depth, in moſt Places diſtant᷑ from the Sa; 
we have from its Bowels.;' all our 'Merals 
aud Minerale, with all their Varieties), \ 
hich is of ſo much uſe, for the Ac 
modations of Life, and the blirviews 
'of Medicine; from the depths of the Sea, 
and'the-Bowels of the Earth, we have al 
ür natural Salts, Which db us: d great 
and manifold $efvices:”” ET one hall 
bet occaſions; to Joo oer; the variety, 
beautiful. Fignrds; ad ede ef, Shells, 
Petri faGlions,. ** Minerals, and (ani, 
my” which 
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dd, and wou d. afford very, 
demonſftrative. ces; of Counſel and 
inp og 2 

to ſuggeſt on am 

I maſt ne el With Cent 
4 Bait 
S XXX. Having dwelt do long up: 
on the inanimate part of, this Syfteme of 
chings, I come now to conſidert 
Kingdom; that noble and manifeſt, Repre- | 
ſentation of the Pawer.and ¶ iſdom of the 
Amber of Nature. One of, Dexocxitas.or 
| 2 Cartes's Diſagl es, 2 perhaps um 
we tand unperiedt 
kind: of ps ee of "the, Celeſtial Apr 
pearances, from their Paatiplon; tho how 
wretched their acoounts of thus Matter are, 
we have: in ſome meaſure already Jhewn. 


But ben they come to a Plant, or f 
vun, they * a: doſs o they 
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ptoduce: nothing: coberent, vr pt a 
ic 4 nn chen, ate Ale th 
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Nuckure of thinbs; ür 
bas neither Form, nor Beauty. Fr vr 
port of chete, , is 0 ey adapted, ł 
ſome wiſe Deſgn, ev ry thing is lo fitted, 
to its own proper I and xheſe Uſes 
ac ſo tHanifeſt aud evident, hat they 
dearly 8 5 an infinite Wiſdom, an ex. 
act and exquiſite Knowledge, in the Laws 
Fr ap og Nature, that nothing is 
for, tit a Being Abſdlately iy - 
7 xa ber, as dt che Cale 
Philoſophy,” give ſome general 
the Animal Fabrick,” aid Oeronomy; 
ſhall confine my Spechlations, 0 the Hi. 
nene Since, 45 deing the moſt p ſect, 
once fully underſtood; the reſt will es. 
y follow.” I fall Gam mot proceſs 
* iy me en au the g C me WY 5 | 
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the Sh Tonk e Gale —— 
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— ebene being ſwell'd — 
2 * 3 ande, 
| 4quors. ta en in, * pon 
Motion of the Coats of- the. „ 47 
gainſt one another, „ih Muſcles: of the 
Mitriffi and Abdomen employed in reſpira. 
tion, its parts are broken, | and. their) inti- 
mate 5 — diſſoly d. And by this 
preſſure: of the ſides of the Phang upon 
che contain d Aliment, it is thruſt into the 
Inteſtin:; at its entry into which, it is irri- 
- gated with the Bile and Sweetbread.juice, 
the one to ſweeten, the other. to. dilute 
the Chyle, by the vermicalar Motion of 
the — (ariſing from the alternate 
Action oſ their Spiral and. Longitudinar 
Fibrer) the preſſure af ho Mice "and the | 
 Maſcles of the lower Belly, the groſſer 
parts are derivd downward, ke be thruſt 
ut jof.. the Body, While the ſiner, are 
acez'd into the narrow Orifices of the 
15 Jefleal Veſſels, which open into theſe in. 
hence i in er. Chanels they 


teſtinet; 
ate eee e i” the. Moſes 


be. Df 
- 


the — Daton which -dilices-obi his 
fluid; {:andiſcours: -its containing | 
v eſſels, which from theMeſenterick Glands 
unite in larger Channels, and: paſs directly 
into the common — the C 
which is a Bafod, form id ot it byithe II 
nion of theſe Bacteal, and 49 | 
Veſſels; from thence in one Duct; it 


cends 8 Thorax: and» — 


ſometimes dividing, it immediately 
unites again, and creeping along the Gu. 
let, it paſſes on to the left Subclawien 


Vein, where in one or two Mouths, nit 


opem into that Veſſel; and there mixes 
with the. Blbod;: andi xirculates wirh itz 


which — 1 is thus perform d The 
Veins (in a 
Arteries, ): in cha Blood from the Ex 
ttemities of the Boxly; and all uniting in 

two large Veſſels 1 whoſei:fides: diverge; 
ſoim the -Fena Cay — and Des 
enety into che right Ban nf — 
Which. i in its Rellxuiiom of iaſtule, s 
ceives 1 tom thein, | adams 


2 


| > Þ 4 Con- 


contmued Channel with the 


: —— — _ — 


Remiſſion: which when contracted, drives 
ic een the Arieria Palmonablis., into 
hence it is rectiv d, in an 


aginterrupted Channel, by the Vent Fu 
into the left Auri 


manalis, and is cartied 


de of the Heart, then apen to receive it; 
hy whoſe it is diſcharg EY 


conKriction,;. 
to rbe left Veatricle then dec dir 
' * into che 


2 . 85 
terien; ee de fors 


25 — ile reſt is ſent into 
45 nothing but the 16 
tutni are the —— 
— intothe , Andi cl 
to thoſe g kd rim"this.Crreulation , duly 


Nenn 


e Which 


coke 2 —— _ of ? 


+ 8. NV. As ien. Pa in Som Wik 
bis Beer ſaid; that it is only the Blood), 
avs ecruited the ben —— likes 


- 


vt. King: — — qr 
cheſe Rerrertbhr, dne made oo the aſſiſtance 
of the "Oh dr, and a Gand is nothing 
4 ion or various folding, of 
Artery, whoſe laſt Bran- 
A S Cytindrical.” This Cylindrical 
Artery, ir its See ee, ſeveral 
kerle uc, ef equat Dr Which 
Water mer urtte in one comthon Pre 
agree endes, in all the ro 


N 


tory” 
75 4 ks 20 fe And ſome 6 lade 
eee e — ſeen inan 


— 1 


Nature 


Nature. i is age and iT 


miar Inſtruments. Ne the Nature of 
the Secretions themſelves depend upon 


theſe ſides; and t 
2 we, this pu ſatioꝝ ia owing-· It is ile. 


| . bored this yg re 


ns; and produces — by 7 


theſe three things. 1. The different Dia. 


neter of the Orifice o theſe Secretory, 


whereby Particles of a, Diameter,; greater 
than that of this Duct, are excluded 
2. The different Angle, Which this Duct 
makes, with the Trunle ol the Aeg; for 
it is already; demonſtrated,” ting all Flu 
preſs the ſides of the containing Veſſel, 
and that in a direction perpendicular to 
his is e dent in the pal 
ſation of the Arteries, n ſinge it is, to that 


evident that the Blood urg d. for 


e by the Force of the Heart, ſo that 
che Motion of Secretion muſt be cos 


un 
ded of .borh theſe Motions. Nowe t tho 


this Jateral Machern ir greater, when. 
V. elocity of T he longi l al. Norten . f 
yet it ook vj. the portions this - 
* 15 dee amd. 1 


th en 


> oy 


— a 
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then in Proportion, to the Speci cl * 5 
ty of the Fluid, nothing elſe Us in this 
FHuid to produce this preſſure, and in a 
Fluid urg d by a Long itudinal Direction, 
28 the Blood in the 3 chis lateral 


preſſare, is in a compound Proportion of 
both? whence it is evident that if two 


J 


Particles: of equal Diaweters, but of une- 


T = ſpecifick, Gravities , arrive with the 
- faineFVelooity, at an Orific capable of ad- 
mitting either of em, yet they will not 
both pals,” becauſe their Motion of Dire- 
Gion is different: So that this Diverſity in 
che. Angles, theſe Secretory Ducts make with 
the Trunk of the Artery, "der altggether 
neteſfary to account for the poſſible Diver- 
fities of lecern d Fluids, ev n admitting their 
| Diameters, and Figures, to be the fame. 
For it i not to be doubted, thar the Blood 
is a Herrogeneous Fluid, and contains parts _ 
_ of different Speci fick Gravities, different 
Cohefions, and of different Denſities; and 
the ſeparated: Fluid muſt be. Homogeneous 
perform the uniform Functions of Life. 


—_—_—— Velovities, with which= 
* the 


ned Friend Dr. Cockbunn has very juſtly rea- 


= Ts r 8 
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the Blood arrives, at 8 
Seeretory Ducts, for ſince the Stcret ian are 

Made in form of à Fluid, there is nd poſ·. 
1 ble Reaſon can be aflign'd; why; fame 
Animals. are of a ſoſt looſe Texture, and 
Union of ſolid! Parte, and why one;part 
af the Body is of a tender looſe, eaſily 
leparable Texture; others of an harder, 
fumer, and moxe cloſe Coheſion, but this 
different Velocity of the Blood „att the Ori. 
fices of the ſeparatory were tho; 
the. Diverſity of. the: Diamettrs of theſe 
Duc, is rants; that which is of ges. 
reſt-Moment in. lis Affair o — — | 
it is impoſlible to account, for the ſi mila. 
rity of This ſecernid Fluids from fo; Hetero. 
genebuo a Fluid, as the Bload is, from this a-. 
Tone. For ſuppoſe, (as my wWorthy and lear- 


ſoned) the Diameter of the Particles ofi 
Vrin, Gall and Semen, to be as 12, 3. The 
1. of the Secretary Ducts, of. the? 
| Kadneys, Liver and Tiſticles;: -myſk;be in: 
the fame Proportions«.' Now tho: 


ſuppoſition of. only different Diane S 
905 TY the 


15; 


as re Nele oe FIT 120 ies 5 Wi 
parared, in the Kidne „ Jet the Parti- 
cles "of Die and Els may be. ſeparated 
by the* Es xcretory On 2 the Tefticles, 
a Nia, meters Fi the e Particles of , theſe 
is by Läpelt ee, "leſs than 
Al "of he. Diaineter of the Excretory 
' the Te | cles. 8 that upon 
ion of only different Diame- 
poſſible to cbt, for the 
or fanilarity "of the * ecernec 
10 or al the Particles of whagever 
, hee! are els than the Diameter of 
the Venlo) Duc, mut be indifeently y 


41911. 


arated Here. But Kom this general 


2 8 


{ev of the Natiire and Manger ot Serre. 
ro I "UE; particular « ones. may 'be Angel 
We 10 18 perform c d bya Secretory |; | 

Dyer, . arifing from the 1 terminating, Arier 
which” cart 115 a. ſuitable | Portion of © the. 


1554 90 05 very part to be nouriſhed,” To. 
that ry point in the Body, mult be the. 
termination of a Secretory y Dae; throu gh. 
which” x proper part of. he Blood” is. 


brot aght.”” The Blood being brought by 
P 2 de 


| | Þ 
| 
+> 2 
= 
i I 
114 : 
| 3 * 
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— 
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he erte 7 to, ale Bain * = eh 
parts. of theſe ee by innumerab e con. 
politions, form Wie aBje little Glands, 
of which it's Cortical part conſi ſts; 3 in theſe 
G lands, the finer, and more ſubtile, cid 
Particles of the "Blood, are ſe parated, 
and log d in the ſlender ſinall Tubes of the 
Medullary parts, which are the beg 

of the Nerv ec. Theſe Nerves are undles 
of fine ſmall Pipes, ariſit ing from theſe in- 
finitely many little Glands of the Cineri - 
tious part of the Brain; and terminating 
in all the points o of the Body; ſo that 
properly, they are only the Secretory Duds 
of theſe little Glands, and the Secretory, 
Pores of the repoſitories of the Animal Spt. 
rits; they are hollow but extreamly {mall, 
ſo that tho' the Spirits move in them after, 
the ſame manner, and by the ſame Meohe- 
riſa, m. the Blood circulates through the Ar. 
trier, yet by reaſon of the many convo-· 
Intions of the Ewaneſcent. Arteries, Which 
form their original Glands 1 in the Brain, 8 


tb which they are Excretorizs; And the 
ſendernels * ARE ns Coats, the 


exceeding 


* 


4 * — , - , 

» * \ ? "4 7 of 7; 

, bs. * . 5 4 
+ 8 r # 2 bs 
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eech ſallnefs bf 1555 Cavitiet, 1 
their diſtance' from the Heart; the 22 
fy of their Motion, in reſpecl of that of 
theBlood, 18 very much abated; however 
this flow Motion keeps em very, near Full, 
ind when theſe Ty bes are qui te fall of 
this mervons Fluid; the Animal is ave 
and watchful; ' when they afe near em pty;it. 
is languid and drowſie; for this Fluid is the 
principal concurrent in Muſeulur Motion, 
and the immediate Organ of Senſal io. B. 
the Motion of che Heart, throtigh the 
mulgent Branches, the Bocd is bought t 
the Kidneys,' Anh is tiere fleet? of its Se. 
num, by thetr little Glands, and is receiv 
into the ſmall Extyetoi oy Dutts* 'of thef& 
_ bod be carried into the Peli, and 
oper Tabes into the Blades. 
Mach: 12 1 * ſame niativier „are thei 
*Flaids ſeparated Oy the Blood 
in the Laber; Sener, e 170 7 4 5 | 
the? other DConglobat "ant <c merate 
Glaus ef the Body, ſoorhat' 1 i is 810 is 
to ãnſiſt on theſel 229115 elk PEIUTTNC 4 
5 bus N WN och 10 421997 ot, af 


5187 P3 SXXXVI. 


125 I. e Timed ay — | 
55 Toy te . ittle; * 
yierent: Figures, and Magnitudes, 
Fo jou a de burn Vcc 


SES 8 ch Lobg gonſiſto of an 
Nee 75 pore Veſecles; formd 
Coats: gAmall Branches of the 


55 05 
14 19 13 5 they 1 may be conſidered 
DOWN up) as ſo Many: fie Tubes 
KEE 14255 hollow, Spberee; U n = 
ſides of theſe DIO he Bod 
ta fine N 0 7 50 are Iproad: Note been 
the Afetur in brgughe-rq Light, cheſe Ve 
freles, he flat.upon one another, au Ws 
their pre ff2ere. > arable Veliel; þ 
Q 155 Progreſs t Tous them; hut as ſoon 
5 is ft, enjoys the dene ſit of 25 
by LG che and Gaſticl Fore this Air 
97 In. through the - AES f 1 Ce 
1 and d>blows"femoup; 


5 No neem ewe 
1 70 Pate 


| lo, ſpread upon thts 5 Apidfinken 
by the weight of the Thorax, and the 


"FF XXV 2 * Action 


£4 Vas s! and b 


adore: che Muſes there, with tore 
ol che Abdombs, and Mi iff, chi cl 
Fluid Vault Sue dfethe Veſreles, -throigh 
rde Trachea in Expr Nn ; kfieſ Neft 
preſſing againſt ond ahother, ahd the ela! 
Ferri king Up the des ef cht, 
hid conſequentiy; ehothe Bloc VeſſeR 
pred thereon 15 pafate the CI of 
_ the/Blo6d; Which had-Room andLiberty 
taufte ih the wider Channels bf the 
is: Teparation :6ff Wes 
Cube of te Bst „from pne ade 
tender zt more capableits'ciritlttc! dn the 
ante nafrow. 2 ages of the Oaprtary Ve 
fas. « Buep f L be not Feth mich miſta- 
— i ſtill a more conſiderable aſe 
of this atutab F893 behind; añicl that 
is to form theſe elaſtick Globuler of Which 
the Blood principally conſiſts. It is un. | 
deubted Matter of Fact and [CTV ation 

tliat the Blood conſiſts of a Lymph "ich 
is the cdmmon Vehicle, ſeveral Felle, Ra- 
menta of à thick confi ſence, (which: is 
ftbbably'the imforttr d part bf the (, 

and Aliment) and theſe red Globules, of 
| 7 4 which 


we are. now. ; ſpeaking ;- but ſon ame 
they are of different Colours, a5 HN 
Blew and Purple; theſe any. body may. 
diſcover with an ordinary Microſcope. Now 
it's certain, that — Globules may be 
burſt, as in obſtructions; or may be all 
exhauſted, as in violent Hemorrbages, and. 
yet be all recovered. and recruited. 5 
wherefore it is of neceſlity, that — Gi 
bules, muſt be form d ſomewhere -in; the 
Body from the Chyle. And ſince its cer. 
tain that they are not ſolid Particlat, 
both by ocular inſpection and touch, and 
by the neceſlity they are under to change 
their Figures into oblong Spherigds , - 
the capillary Veſſels, as alſo from denn 
Colour, and that Acids, do actually de- 
ſtroy their F igures, and coagulate theſe 


9 3 


Globules; it is highly probable, they may 
de little. bubles, blown from the viſcid 
1 part of the Chyle, by the force of ſome 
| more ſubtile Elefick Aura. Now no 

Place in the Body, but the Lunge, can 
4 this n Fluid; n may! * 


en Wanne 33005 12 AY TN | 


— 1 — EI 


* 
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v0 
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— 8 Chyle e enters into ii 
Veins'5> and bete too only, which are. 
to be ſent into the Lungs. For ſince 13 
ou grads Eliment of Air, there is conſtant- 
3 a finer Eleftick: Fluid, which is 
principal Agent, in all the ſubcile Ef. 


rs * commonly aſcrib d to the other, tho 
the. 


Elimem cannot, yet chis finer 
Fluid, by that vaſt Force uſed in Expira- 
tin may be thruſt in through the ſides of 
theſe Ve eker to the Blood Veſſels; and 
ſeeing theſe Blood Globn/es muſt be gene- 
rated ſomewhere, —_— there is no 
part in the Body, this e Elaſtic Fluid 
can be d with ſufficient — to 
get through the ſides of the Blood velict, 
but intheLungs; it ſeems to me beyond all 
doubt, that theſe Globwles are form d there 
after this manner: The aiſcous patt of the 
Chyle being by the ſhorteſt and ſafeſt courſe 
poſſible, brought into the returning par 
of the Blood, is ſent from the right V 


| n 
miele of the Heart to the Dinky and is 
ſptead upon the ſides of the Veficles there - 


immediately to the Heart,; 


from hence it has. its Gdlout 
the force of the ſuc 


bark; 


whereby thecirculatron is rendred conſtant 
derbe. For thow'd the Ohh be 


— 


eff — — GE ich 
Huidi being ſqueez d, in the Ag of Kal 
piration, through a ore, auntinund through 
9 Veſicle of the Lunge, andithe;fide of 
the Blood Veſſels, is fared, into the i 


eg; part of the Chyle; which N 


by in the Ser, and hy its 
preſſure upon the ſides of that — 
forms, produces a ſmall little hubleg of u 


certain magnitude, and thickneſs; of Shell; 
x {andy 


TE 


Fluid 


tle "—_ s — of oi he Fr, 25 


Aa lien 494 al ra Motions of che 


228 bad Fistl 50 the Bloud; and if it 
bappen: that theſe little bubles thou'd bs 
„ {as they muſſ certainl I. are by 4 
thouſand Cauſes ): when ever wang come 
to the Lunge, they are.new-form'd again; 


DO 0 i all 


| 


a deſtroyei y there a era 
* pri} ; 
tries fPhe manner of rhe Produ@wnief 
theſe little bubles, in theBlood bytheE E 
flick Bud, fred H&E öf the 
4 eftelgs ghd d We iflehd Lag, ib 
atil ſhalliniſi iſto fartheruponit M 
ſinte ew Hy hody mayer an inſtanct of cle 
fame Natyrepimrmixing Oil Wich Winch 
nee? of which Nintute; ANI 
vibw'd, but Withban fn 1770 
apprais tobe norhinge — — 
ſuch like little . form'd: 


99 5 


miſſidn of rhe Air, and Mincher- int R. 
tio bells of Oil. But fbr this öne: Erin 
rich 


"Iris of the: deſpair d/ Appen 
nde inthe) Aim Ont 5 5 be 

| war"; bn and erben Difficatries 
= tho'GeaſtsicDifbaſs zh cs 
mahraer! df theOperatids f ME HG N- | 
niſti. DAMd: thiꝭ ahr SHOE mort Hike 
„ bein Fragen her PHAGE 
_ ples, bat vaio in the effects Hence 
onBrcie Beieg böctk Net em 
* aH fdrotild iintts E biwe 
preſcrib'd 


nas af 


— dae Ann ſha — 
but in one Particular, "and dene the reſt 
- t6 another Cecaſion. TIS 995915 
92 — dig _ Muſcle, wi have hin 

S XIII preceding Chapter, 
is only a bundle of Fibres, of which all 
in the ſame Plane run parallel; the fleſhy 
art of the Muſcles is (pongions, ſoft and 
; the tendinous, is only the fleſhy part 
compatted, the Fibrilr of the one are di. 
vided into innumerable little orbicular 
_ form d of two concave Segyrenits of: 2 
ere; thoſe of the other, are hard and 

ad, "theſe make the Head and Nail, 

which are always inſerted into ſome oli 
places of the Body; as to thoſe of the Bel. 
ly of the Muſcles, each Fibre conſiſts of 
an infinite number of little Fjbrils, - bt 
together by tranſverſe. ſmall ' 
which go from Fibre to Fibre, and are 
call d Membranous Fibres; ipto thoſe arby+ 


cular Cells, © enter an i 1. 4 . 
Nerdie, the firſt and. ſecond; to 
12 the Mode the 


Fr hed 


4 


(upon Any on EY to o it) 
its own proper Juice. Now it's very proba, 
ble from its Acid taſte, that this nerv uus Juice, 
conſiſts of Particles which are pointed and 
fit to break the Shells of the Globulee of 
the Blood. And upon animmiſſion of this 
Li 1 oy the Nerve into the ene 


ay ly 
4 leave the e Eq kak core, ro 


the Le 3 — ſo move that Ore 
to which one of the tendons. i is fit. "This f 
is undoubtedly the true manner of nmſen- 
hr Motion, —_ recable to the learned 
Mr. John "Bernon is Doctrine on this 
Head. And conſequently, all the Ges- 
metrical Theorems he has "diſcovered. . 
bout »mſcular Motion, are now actual 
I Theory, and Matter of Fact. But I ſhall 

have an occaſion of ſpeakings "theſe aſter- 


wa rds. 


* 


ce Only hats; Fe eder err, 
duchontef theſe ei hb, and their NA. 
ture being ens deten d „% Pan, 19 4 
very evident demorſträcten of che true 
Cafe of /riiſculer Netzen, inch has 
been! Jong chieüght e or beim 
explain d. The broken be of the 
Globnler, are 'cartie® bach by the vb 
ro the Exnge. e mes Wee -whi 
iv the! reaſort that fe Ta Niutlon is 

conſtantly an nd uffn) Perſdfin:d {dtd 5 

long as tlie BRvf Glvbutes, 22 | 
035 are. infoifficient* pleney. For tlie Mas 
en of the” Joints and Limbs the Boer 

| WA dic Pl of the Body, are 27. 
Jenſon one into! artother®>and/the's 
— 8 the Miſcle' ip able te ſoil 
ſold Err, 7 —— 5 


88 that ce eg 
ſhbrrhed/ the Aebi Ard iu wy 
wir toward the fixt Ext Te ; * a 
e = 
tire" HEN Flt 
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— Body ate per 
breed bigno 3b! 22 2 2020 956 end 
8 mara d, by the Action r 
the Heart, anditho-elaftic, Force of the 
Fibre of the containin g Veſſfels. No.] 
the Heart in a Muſcls, kkeothes Miuſeles,. 
conſiſting : of. ſeveral Orders of 'fleſhy:iFi2 
bres, \ of diffcrens:Dire&ions, it has two 
8 many — _ 
ar Cavities for receiving or holdinę 
us it comes from the-ſeveral — 
eb, or is to be driven to different Places, 
Thd: Elves: of: :this Mole; act by the 
Longitudinal: Dameter . — its: Muſertn* 
Cal>being:ſhartned{ and d by the wins 
ding and ſpiral Direction of its ſeverak 
Orders uf Fibres, the Cavities of the Egrr | 
and:Pentricles are leſſen d or donſtring d- 
And its obſervable that alle the Maſcular ; 
| | Fibres of the Coats of the Veſſels,” act af. 
ter the manner already explain d. 
7s — Coats, meerly? by” heir! 
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ternal Violence. — of all Mar. 
branes are bent or preſs d outward by ſome 
included Fluid, 1 reſtore emſelves by 
their own natural Elaſticity; + whereas 
when ever a Coat. confiſts: of [Fibres of 
whatever kind, excepting thoſe for Sen- 
ſation or Nutrition, it is a ſure Indication 
that this Coat acts as a Muſcle; for Na- 
ture does nothing in vain, and wou d ne- 
ver have: diftingwſh'd a Coat into Fibres, 
but for Muſcular Action, when a conti- 
nued Membranoys,or Tendinous one, i; more 
capable of acting by its own Eu. 80 
chat the Nature of the Coats, andof their 
conſtituent Fibres, of the Channels, 
| known, together witli the Range and Di 
rection of theſe Fibres, it is eaſie to know 
the manner of their operating upon the 
included Fluid. The Coats of the Gullet 
are three, the outermoſt Membranous, the 
ſecond fleſhy and Muſenlar, turning ob- 
liquely from Gy uppermoſt end of the Ce. 
| _ to the Stomach; the third, is 
tendinous and muſe cular, of white lender 
* * EI interwoven. 'The m—__ 
dat as 


branour, ariſing like wiſe from the Pori- 
ſlonæum. The Nerves, as I have before 


2 "chat ae de bur 
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like, of white ſhort tendinous Fibres ſtan- 

ding) perpendicular. upon ie nest Coat, 
Which is nerd and extreamly: ſenſible; 


 therhirdisfleſhy'and Maſculer, jof flraight 


and circular Febres; the fonrthiMembra- 
your from the Peritunæum. The But cn - 
diſt of three Coats, the innermoſt is of the 
ſame nature with that of the innermoſt 


of the Stomach, the ſecond is of two 


Orders of Maſculor: Fibres, Longitudinal 
d Spiral, the thitd is common Andi am- 


ſaid, are à bundle of fine, ſwall, flender 
Piper, wherein the Animal Spirits ar 
treaſut᷑ d up for the Expenſes of Motion 
and Senſation; they ariſe from the Glainds 
of the eineritious part of the Brain, and 
are terminated in all the points of the B. 
* ; ten pair deſcend immediately through 
proper Holes of che Skull, and ſerve the 
N partictlarly the Organe of 


N are let down by the Cavity — the 
"LE Vertebræ, 


Vertebræ, and at fic Places are ſent forth 
to nctuate the ſeveral inferiour parts of 
the Body. The Arteries have three Coats, 
the outermoſt is à fine Web of Nerves, 
and Blood Veſſels, for the nouriſhment of 
theſe other Coats, and for the Muſcular 
Aclion of the intermediate one, which is 
made up of ſeveral ſtrata of Spiral Muſcular 
"Fibres; according to the bigneſs of the 
Artery» The third is a cloſe tranſparent 
i} Membrane very ſtrong and 8 compact, o 
keep in the Blood which otherwiſe upon 
the dilatation of the Artery, wou'd tear the 
Muſrular Fibres aſunder. The Veins have 
the ſame Coats with the Arteries, only 
the Muſcular Spiral Fibres are thinner, be- 
cauſe of the leſſer force of the Blood a- 
gainſt the tides of the diverging Veins, 
than thoſe of the converging Arteries. 
From this general account of the ſtructure 
of the Veſjels, their Actions upon the in- 
cloſed Fluid may be eaſily unde rſtood, 
the ſhort erected Fibres ſerve for the at- 
trition of the Aliment, and for ſtraitning 


the Cavity of the G’ and Sromach'; the 
n 1 | oblique [ 


ab qe 2 Which rm — 
ſerve to propagate gently the included 
Fluid, the e ones to move the 


PVeſſeſ, and the included Fluid, up or 


dovvn in a direction parallel to its beet 


by encreaſing this dimenſioi and thereb 
Kaen the other, i. e. the tranſi 
Diameter; the Spiral anes h y ſquecziog 


it 


er y, and ſoſencreaſing it in length 
otlefienine it in breadth: Thus the Blood 
being puſnt by the contraction of the Heart 
into 2 winch diſtends their Caats-a- 
long their hole length, till the force 
. the hatural E/afticity of the Membranous 


Coat, be equal to the force of this Im- 


pulſe; then that Elaſticity of this Coat he- 
glaning to act, at the ſame time the ver- 


2ous Juice is queer” d out from the Nerwes 


1 by. this dilatation: of the ſmall Arteries, a- 
mong the Originating Nerves in the Brain, 


and ſo brings the Muſcular Fibres into A. 


| ion; after. the manner already explain d. 
And both ch. 
ptopell the Blood in a continued Stream, 
through the unintertupted Channels of- 


Forces acting at once, 


"YR Q 2 the. 


Pry Tar ad — "All the W 
of the Heart, Ppropagated only by the 
Membranous Coat, is that which Whe 
felt, is cad, a Tage or r ar- of che Ar. 
2. n nch Ni 6-7 
8. KNX. All Senſation i 1s: oetforuſs 
by the immediate Action of the pg and 
more fluid parts of Bodies, upon the Or- 
gumt of Senſe; the Impulſe communicated 
y theſe ſubtile Parts of Bodies, upon the 
Organs fidy diſpoſed, is through t them 
tranſmitted to the Ner ver, appropriated 
and contriv'd for ſuch a Senſe; and throug 
them to the Brain. Thus in J Won, theLigh 1 
reflected from the Surfaces of Bodies, 
tranſmitted through the — of ine 
Eye, and conpregated upon the Rerina, 
in the ſame manner it was reflected from 
the Body, and thereby an Impulſe modi- 
fied after a certain manner, ſtrikes the fe- 
Jamentę of the O tick Nerves, which con- 
"vey this Impulſe to the Brain. In Hear- 
e, the” Sound after diverſe NModificltions, 
in its paſſage throuph' the Mears Andito- 
rn, ſtrilces er Hun panuni, vrhich mo- 


„ 685 * ving 


* 


the . manner 5 4 105 2 
1 5 the common 2 ak upon them, | 
| with, the Advantage of a 0 qualified 
and geatler Impulſe: than eee 
ad otherwile. 10 Snelling, 6 ſting, and 
;Touchitg ,.. the Eft via and more ſuhtile 
arts Was Bodies, EY immediately! upon che 
IS themſc] ves * and hey communi - 
Kate this Action to the Brain: 8g that in 
fame 1 manner, all Senſation is nothing hu 
Touching, ſeveral ways diverſiſied. Gene- 
ration is noting: bs Aecretion,. lor it is 
beyond all. doubt, that all Generation i is 
from.a. A eceding. le Animal lodged in 
the Vak. 1 I have d the Me. 
| chanical production of fm, to bei im- 
; 1 e and unconceiva AS; hems ig nor 
1 


_ching 1 75 
era d 


1127 


42 „ 9 


8 oy 


rogittier we e find ſome kerle 77 Or. 
Blood Globes, may be form Leuk 0 q 
Chyle in the Velltls; and one kind of I . 
quor may be ſcparated from another, out 
of the Blood in the Glands, and theſe are 
all the productions an Animal) 15 ca pable of. 4 
which can never reach to that Wonderful a 
Number, and Diſpoſition of parts, an 4. 
zimal confiſts of. Now; ſince it is abſurd ; 
to think God Almighty is 1s confin d to a new 
Creation, in ev't Generation of an Ani- E 
mal, and that theſ e Animals themſelves a are 
conſpicuous i in all Male Seeds; it is plain 4 
that they muſt have been All created at 
once; and lodg'd in the Lo us of the Ori. | 
ginal pa irs of al the Species "of Animals. 
[ace wiſe the Fluids, if hy a? not. move 
in the Channels of” theſe ſmall Anmals, 
 wou'd. corrupt and deſtroy \ their 1 
ing Veſſels.” Its eyident then” that the 
muſt circulate" after A männer rope % 
emſelves; tho donbtlefs the 7 55 55 % 
their Motions is 9 25 feat ode to | 
the ſmallneſs c cheir wh, and the Teo- 
derneſs of their ſelid Parts; 2 nd fince 
| Af N 2 8 Io -* ; theſe 


fs 1811 


90 * 


theſe. F. 5 cannot, moye, ident has. 
inſenſible Ewacuations, and Secret ione, this - 
Loſs, muſt be, repair d ſome, way. or other: 
Wherefore, it is not improbable. they, 
ay; n. 8 in the Male, It. 
r Place, till they be. fitted toi 
OT in the ſoft _ tender Fluid 
of the Semen, to be afterwards log din 
the Female; where they are fitted with, 
Accommodations; ſuited to this Degree of 
Growth and Perfection; till they arrive to 
the next Period of: 1 851 Lives; Vis, to 
bear the Light and the Air. We are cer- 
tain that the Seeds. of Plants arę nothing 
but little Plants, perfectly form d, with, 
Branches and Leaves duly, folded up, and 
involy'd in Membranes,,. or ſurrounded with 
Walls proper to deſend them in this ten- 
der Eſtate, from external Iajtiries; and 
that Vegetation is only the unfolding and 
extending of theſe Branches and Leaves, 
by the Forte of Juices rais'd by Heat, in 
00 fender Jubes of the Blau, We Know 
er ne Avme! are only, an Tie: 
den tle. Halte zeifürnihed with | 
4 proper 


% 
$3 ward 


_ fare, that all che ſeveral: Tran, 


- Food, and. fene d en 5 
ajuries and We know like wiſe * — 
the EY of incubation, is ſupplying | 
degree of Heat and Waraith.,- to — 
the congeal d Fluids flow, and mote eaſi- 
| We i inte the- nouriſhing! Channels of 
included Ausmalcul; and the Heat of 
the un or of our Grlitgry. Fires, When 
dilly: adjuſted ;/ produce the ſame very 
Bats with that of the- Females: We are 
drniation 
of laſeste and other Auimult, l nothing 
but che Expanſion of their parts}. andthe 
; 157 of the Membranes e em 
up by the Augmentation of łheſe pants, 
that 5 che 7a Figt eee eee 
they pure on, #/0wing to 1 Men 
branes they are invely'd- in. Not Were 
tiere no/othed Argumentg hüt thewhilogy 
between te anner ofthe Generator and 
| Thinsformations'of *thelt lower, 'undxthe 
more Abbie Jriviels it were fullkciont to 
peſinde any ore whoconfiders the! Em- 
An niformity of 27 ee 
| Wel e V Fi theſe n a! | 
2 5 2 þ W 


tioned pet ie beyond al Ingle 8 1 ow 
are alf dero d ffom one Sed, and were 
onde all actually in the Loyns of our frſt 
parent, and EN been ever fince, Srowe 
ing to Our preſe at Eſtate! ! Stn! L-3& 31 4 
8 SING. 4 rom. this-peneral View of the the 
SFmelure of the parts, and of the manner 
how the Animal Functions ate perfori 
e ry body may ſee how woutlerfally: 
de made; bow wiſely our Sete L 
firredifo6r rheir Uſes; he jultfy our Flaids 
ite bonerivd And difpos d, to make theſe . 
_—_— Cirenlations wherein Life 


fimple, and yet how ſuffi- 
e eee 
rem che frimel\perttoting” are. It 
impoſſible Auly to conſider theſe ching 
| IE type ines os av of the . 


— erer even . . | 
by ſome kind of Art and Contrivance, does 
ſe . blunder in the Undertakings 


of | 


TS # © ® 
a * 


of this Nature (as we may ſee in all the 
Selen of the ProjeGors upon theſe Heads) 
We may be aſſured blind Chance and jun. | 
He: cou d never produce ſo beautiful ſim. 
ple and uniform Effects. Cou d any of our 


Kill and cunning, make but an Iſect or a. 
Plant, 6 with the {lame Faculties and-Qua- 1 
lities that Nature does; we ſhou d begin 


to hearket. to em. Bout they are ſo. far 
from that, that the moſt exact and nice 


Wherefore of unavoidable Neceſſity, He 


that form d the Eye muſt himſelf ſer; and 
he that made the Ear muſt himſelf hear, 
and he that indu d Man with Wiſdom, muſt 


himſelf. underſtund; and he that contriv d 
ſo wohderfully.aod wiſely, 


mare. and inanimate, mult,nge 


By 


K | I 3 34 a . K 2 N 15 = — $ | I 
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Performances of Art, come ſo fat ſhort of | 
the dead Organs of Animals, or the inani. 
nate Productions of Nature „that a weak 


juſtly A nd e xactly 30 all things f bach ani- 6 
ds Himſelf 


proceed to mie fte ende 
n the particular Inſtances” 6f Senne 
ind 19 15 in the Animal Fübrick. 
XLI. The Skin with its parts is 7 
ers itſelf firſt; The Searfrkin being upper- 
alt, i compos d of ſeveral Lays of ſmall 
e Which cover one another more or 
e or lye thicker, „according: as it, is thicker 
in one part of che Body than another; 
between theſe Scales the Exeretory Duas 
of "the MTiary Glanls of the true Skin 
open. Lewenbbeck reckons thatabbutbne | 
Caticular"Scale, 500 ſuch Ducts may lye, | 
and that a Grain of Sand will cover 2 
of theſe Saler, ſo that one Grain of Sari 3 
will cover 125000 Ofen of theſe Ex- 
rrefory Ducts. Now What à prodigious | 
Number of ſuch Glards muſt there be on 
the Surface of the whole Body! Intoev'ry 
one f theſe Glands An Artery, . ein and 5 
Wer de enter; ſo that 2 may preſs 
Gig ron the Number of Organs in 
n. Animal. Body muſt be, "from-theſe 
chat are viftble tö the Eye Laſliſted-wath 
in dat Mhierdfeope: "Theſe: Glands ſe- 
cern 


cern tber — Ta infendble — 
And of Neceſſity they muſt be many, 
fince Sanctorius ODier ves, that; though 
them fifteen Ounce weight of a »Flud 
Paſſes in 24 Hours. Next under t 
Srarfotin are gde Pepilla Pyramidaler, in. 
ſimite likewiſe in e —— the 
Extremities of the Nerwes of the Shin, 
aud ſerve more imm tely ſor the Senſe 
of Feeling, to convey the I apalle rc 
along the Nerves to the Brein, [About 


theſe, the Nerves and other Veſſels make 
a fine Web, all cover d over with a 20 


cous Subſtance, to moiſten theſe Papills 
Pyramtidales; and then u umder this the i. 
125 Gland themſelves are plac'd,.,protru. 
ding their Secretory Ducts * 
face of the Nee; en 45 


Skin. COLES 11 in Winter, more 
and hard, by 3 


ene — 2 t 8 


„ 
— 


dad t to 1 — « . % 
D ves of the Miliwry Glands," — 99 
Objects from making too pain 
11 ad exquiſite an Impreſſion on the 
Nerves,” and to skreen them from exter- 
ml injuries; the Skit it ſelf is Ucfipn'd 
to wrap -up the whole Body, to ſuft iin 9 
and to keep the Papille Pyramidales in 
their Places, and the Miliary Glands from ; 
being diſordered, to receive the Impreſſl· 
of external and to be the 
gun of the Senſe of Tooling and Feet- 
ng. Now what can be more wonderfully 
contriv'd than this exterior part, if the 
Pupille Pyramidales or the Milizry Glands 
had been few and large, then the Inter- 
vals had been without any Senſe of” Fel- 
ig, and ſo might have been deſtroy d | 
without: our: Knowledge, to the qanger 
of the whole; and theſe) Intervals had 
not been Freed from the noxious parts, 
which-are here throw out of the Body 
ais Gland; Pur by their infiore © - 
ry ne and Atom of the J. 
Is taken care of But that 
n 


"1 5 moſt WONG | 
;Proportioning this Senſe of, . 
| of the Bodies 


Which we alive. For had Ourden of Feeling 
been ten or twenty times: as excquiſite a: 
it a1 then we ſhou d have been in perpe 
tual Torment, ev ry Hair had been a Dag 
ger, the touch of a4 F eather, or of the 
Wing of ca, Fly, had made us cry ont, 
We hond not have dard to have ap 
proach' d our Cloaths/ or: our Beds; 
ſhort, we had liv'd in perpetual Nen 
and bad. it been as many times duller, o 
more callous than it is, we had loſt ſome 
of the moſt exquiſite. Pleaſures of Lite, 
our tendereſt parts had been as infenſible 
as our Fairs or Nails, and might have 
been torn away or conſum d, without our 
: Knowledge or Concern. Whercas by | 
this nice adjuſtment of the Senſe of Tal 
ing to the Impulſes and Actions of Bodies 
round us, we can live in indolence from 
the Diſturbance of the effluziia, and Adi 
ons of little Bodies that are neceſſarily in 
; Motion; a; d we ve feel ſenſ bly — to 


hinder 


1 — —— 
er Natural Religion. _ 
— hazarding the Run of our 
Fabrick. And univerfally indeed in all A 
rials whatſoever, this Senſe is adapted 
to the CisedarſtanerseWwberrimfHhe ylive, 
which is a notable Inſtance of Goncal arid 
Deſign in the formation of thele Parts. 
And it is worth noticeing, that this Senſe 
of Feeling is rendred more exquiſite and 
ſenſible, or more dull and imperceptible, 
it if more or leſs uſed; for it is highly 
probable, that the — which compoſe 
the Scarfokin,/ and guard the Organs of 
this Senſe from: being violated, do ariſe 
trom-the-preſſure of touching Bodies upon 
the Mouths: of the Super ficial Veſſels at 
different times, by which ſome drops of 
à viſcid Fluid is forc'd out, which there 
drying and hardning, beso mend Amall 
Scale; and therefore the oftner the Months 
of theſe Veſſels! are preſs d upon, or the 
oftner we uſe thefe Organs of tokebing., 
the more of theſe Scales are form'd, -and 
the Skin becomes the thicker, „and ſo a 
| Cy gona ultäm it. And: confer 
- maderately' e uſe 
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af which lie in chat wb: "Reels — — 


Lively and ſenſible — Ache 
mote immoderately e uſe theſe Pleaſures, 
the leſs they are ſoß which is a wonder. 
full wiſe Contrivame of the: Author of 
Nature; for were it otherwiſe, fo: diftra. 
ed. is the moſt part of Mankind; : that 
wou d 2 chemlelves, 
Masser fre Where chore is boch Siwand 
_ Preſent Puniſhment; they are not ing 
from: Excefles that Way. GW AR 26A 


Muſcles, / Thave little more to — upon 

that Head. For tho ev ry ſingle Muſcle, 
of which there are about 446 in a Hu- 
mane Body, either in its Figure, Situati- 
on or Inſertion, has ſomething that ſpeaks 

Deſign and Coneit; yer ſeeing Borelli has 
written a whole Book to ſhew this, and 
to inſtance in all the Particulars, were to 
tranſcribe it, or to write a whole: Syſtene 
off Myologie . Fſhall refer my Reader for 
His full atisfact rin this Af ie, to that 


Say | learned 


| — and ſhall;only, luggelt a1 
Ranges... 1. Tben the n h 1 
poſition of, xhe Muſoles, f che Hinge WEE "l 
2 We know chat for che 
Ales elite tbeff — tobe ſtrot 
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thor. of eee lac d EMAL a 

derable diſtaneg Som, hel  Qrgang,, 
that evi t chere, they mig ub 
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i A 0 Peso; Ant —— m. psd i 
ober without Admirztion. 2. It is 
"obſervable that in Muferlur Motion the 
Expenſe of Animal Spirits,” is not in Pro- 
portion; to che Labour the Arimbl is at. 
Mr. Bernoulli in that Curious Meditation 
at bout 5 tulur Motion, printed in the 
eee has demonſtrated, 
1 5 nf of * Animal Spirits, are 


"Muſcular Fibres, tõ Sead "I e 
ol Weight four times: as great, 25 when they 
Ie bit's's, way 
err the — — 28 5 tog, 
the Weight fuſtain d by em ſpall be as i 
0 . And che like of the other Por of. 
tions of the Amma Spirits; efpecidlly » 
Difference becomes moſt ſerifible 
"theſe Zint r. and the" ee 


-of Mata is is this 2. _ in great —_— 
che Animal Spirits: Which are the Subſtance, 
ot gather, the very Eſſence of the Blood, | 
ate ſayd as much as is poſlible; ſo that 
a Man who. is obliged to hard Labour, is 
bot redud d to the neceſſity of having 
ewige er four: times as much Vichuals, as 
ne that is under no neceſſicy to work. 
Me all Know- that the Spirits are the moſt 
Precious things in all che Au⁰ Ü. Rody, by 
I which we move, and . gur Blood eirtulater, 
ole. m ive; --by which: all che Pleaſures 
of Lite are reliſhed, and all Cenſation per- 
orm d, by which we have chat Livelineſs 
and Agiliey, „that Chęaafulneſs and Tran- 
_quihty, bat actuates all. ur Enjoyments; 
aud wäüthaut which, We afgflanguid, and 
dull, unactive, ane} +hovghtleſs: Nov 
7 -thus, 1 neceſſary and viatal 2 Suhſtance, 


_ :0grecablle to the Neceſkies of. Life, and 
ve dre the wiſe Author of Nature, has 
talen wonderful Care, chat no Expenſes 
hau die: made therein that gon d be avoi- 
me wag What * waleg of Mo- 


tions 


1 5 


mares he ufd eee een j 


tions are our - Organs capable of? ” There 
is no poſſible one, that might be uſeful 
to us that we want, and how wonder. 
fully is the whole Maebin adjuſted? For 
our erect Motion, the Center of Gravity 
is ſo difpos d. as to fall, by a Line drawn 
from it to the Center of the Earth, al- 
ways in ſome part of the pavallelogram 
 form'd"by the outer ſides of our Feet, and 
two Lines drawn by our Toes and Heek, 
by which means we are kept from tum- 
bling, and if at any time: we chance to 
throw this Line without chat Space, and 
ſo be in hazard of falling, our Arms, and 
the various Motions of our Head, and 
Breaſt, immediately bring it back within 
that Space. ' Thoſe Hnimalrthataredefign'd 
for fly ing or fwiming on the Surface 2 . 
the Water, have all their ſtron 
cles upon their Breaſts; Mherdby they are 
kept in the fitteſt! Poſture for — 


flying, the Center of Gravity being ſo diſ- 
Poſed as naturally to keep ah Heads e- 
rect. And in thoſe Animals that live with- 


* = FARE Surface * Waters, there is a 
Bladder . 
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Bladder fill d wich Air, hofe Orifice 5 
which they let out and take in the Air, to 


tender them Specifically lighter, or heavier, 


than the Fluid they ſwim in, and ſo delle 
or emerge as their Occaſions prompt them, 
or as they paſs to a, Specifically lighter or 
heavier Element; for by taking in more 
Air, they become lighter than they were, 


and ſo neceſſarily emerge, and by let- 
ting out ſome, they become heavier, and 
ſo ſink. But this Bladder is commonly 
full of Air, which is. under ſome Degree 
of Condenſation, from the preſſure of the 
Muſcular ſides thereof; ſuch to wit, as 
renders om in an Æquilibrium without any 
Pain, with that kind of Fluid they live 
moſt in, and they commonly alter their 
Aquilibrium, by the Compreſſion or Ex- 
panſſon of this Bladder, which being cut 
out, the Fiſh ever after, either ſwims on 
the Surface or ſinks to the Bottom. Birds 
and Fouls that fleep,, reſting on one Foot 
_ tocaſetheother, naturallylay their Heads 
under their Wings, that fo the Center of.” 
FE ALE "OY 1 R 3 . | the 
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ind Providence; but thoſe whe gledfe ts 


. 


conſult that noble Work of Borelli's, will 


verſe ones, 1385 the manner 2 M. 


pre 
N ſerv d 
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6 d is in little V. e which * the ——_ 
the Body, is exhald through the po- 
rous Subſtance of theſe. Bones, to app! 5 | 
and anoint their Fibres, that they 
and thereby grow brictle, All 1 barer |: 
are cover — a'yery ſenſible membrane 
call d the Ferioſteum, ma large Bone, is 
conſiderably bigger at the Extremities than 
at the middle, = that for very wiſe Ends 
and Putpoſes: For x. Thereby the Arti. 
culaionc are made ſtronger, he had they 
been leſſer or equal to the middle, our 
Limbs had been in hazard of being « or 
jointed upon ev'ry Occaſion. And 
the 1. ſs of ele Twbercles, it N 
to N - that in all the Rezoluion of the 
joint. The Tendon. is kept at the ſame di- 
Nance of the Semidiaineter of the Tubercle 
from the Center thereof, i. e. the Cen- 
ter of Mation; whereby, in the Articulati- 
ont of the ayer: ad Knee eſ] pecially, 
the Arm and Leg, is capable of moving 
round, more than a Semicircle which by, 
no other Contrivance poſſible, but this 


e be obtain d. There are ſeveral and 
R * | " Various 
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various manners of Artichlations: of the 
Bones into one another; wonderfully fre- 
ted for the. Motionb ef the” ſeveral Mem- 
bers, one is like Ball and Socket; dee 
the Bone can move equa any way; as 
the Thigh-Bojte Wich the Tſchinm; others 
Are by way f Charnul, as the Radius 
with the Ons, a third are only ty d to- 
gether by: intervening Cartilag e, as the 
Feriebrie of the Back. No al theſe dif. 
ferent Articulations are from the Neceſſi. 
ty of the Situation, or Motion of theſe 
"Bones. * The Bones in order to be the 
moſt convenient that might be, ought to 
have been as light,” as was reconcileable 
with a ſufftcient degree of Strength, that 
the Inſtruments of Motion; might not re- 
quire' too great an Expenſe of Spirits, to 
move them, and that the anochanical Ma- 
chin might not become a. Burthen to 
themſelves; now the wiſe Author of Na- 
ture, has wondlerfullu provided for this, 
for he has made em light, by evacuating 
A middle Subſtance; and yet they are 
e by: POR than if they had 
5 cCompos d 


com composd one aht Glander; as Galt 
monſtrated, that of to Boner 
1 lengrhs, and of equal Number lf 
Zbres:; the Strength of the one is to the 
Stren th of the other, as their Diameters 
are; ſo that a hollow Bone of à double 
Diameter, to a cloſe one of the ſame Nuns 
ber of Fibres, is as-2 to i; or the firſt is — } 
twice as ſtrong as the fecond; ' This is moſt J 
conſpicuous in thoſe Animals that are 
form d to fly; it is wonderful, how light 
ant yet how ſtrong, the Quils of their 
Feathers and their Boner are, and this 
wonderful wiſe End, cou d no-otherways 
be obtain d but by this Contrivance. Ba. 
reli hath ſhewn that theſe Boner are fo 
many Vecler, of whicli the Center of the 
Articulation is the Fulcrum, the 'Tendons 
are the Rope, by which the Vire, Moti- 
de of the e and move a. 
ny weight, or overcome any Refiſtence. 
There is a wonderful, and e nice 
Geometry uſed by: Nature in the Figure, 
Connexion, Order; and Motions of theſe 
lr the Body, and * their Cover 
? the 
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— 


the; Mbrſeles ; ah. were alone à ſaKicient | 
work, to ſhew all It' the: 3 the 
wiſe Contrivances, and prudent; adepiat;; 
ent of theſe; adinirable - Machines far the 
benefit. of the whole. I. ſhall inſtance 
only in two or three Particularsꝭ and then 
1. Then, what can be mare won. 
derfully contriy d than the Backporez: had 
it ben alt of one entire Bone, without A. 
ticulations, we cou d not have ſtoop d or 
turm d, but ave) gone forward: like a Poſt 
ora Pillar; had it been compos d of a few 
Bonet only, then the Articu/ations of theſe 
Bones in bending our Backs, muſt have 
made à large Angle upon their innermoſt 
edges, and ſo the Spinal Morrow; which 
{ends Nerves to all the Inferiour part of 
the Body, had been in hazard of being 
bruis d at every ſtooping; and conſe- 
quently. all the inferiour Parts, had been 
in perpetual hazard of being deprivd of 
the: Inſtruments of their Motians; beſides 
that the whole wou'd not have been pli- 
able; | for the various Poſtures we have 


noaaon 09 put our felyes in. If it had 
; conſi ſted 


: = hit can be itha gin d; for by t 


thruft 1 eke 


ted 01 0 varions Ri Bblees: eg my 
keting Carthijer, we ſhow aye bad no 

wöre Benefft bY it, that if it had beet 
ane hout tient, or had theſe 
Miiciletivn been after the männer -of 
fort others of the Boner, we lad ws 
| capable” of "theſe Varieties of Moti- 
ons that we now afe, if cach Vertebra . 
100 had its own pro er Cartila a ' the Ar: 
fehlern, might have beeh ea join 
Ba” So that we ſee; Ae eh e of 
d Hulle 46 it "were, "of che Body is the 


And mall Artieuloribur upon I 
hs Pfain and fmboth 'Sthfates, ty'd by 
4 cm Cartilage,” the Back er the Se. 
cairity of that Medwllary Stibſtance}, that 
ruts. down its Cavity, is bent after the 
manner of the Caterarian Curve, by which 
it obtaltis that Cur©arive chat is Tafeſt for 
the” thduded © Marrow; and brings the 
preateſt 57 es fitmneſs; „ the | 
rocefſes 55 ch Superior and Inferiour 
Vertebra, K Th che middle. „ fam being 
FAR of forwards, to Hart the 
Spiral 


150 — Beſi Jes, "had. not 
Is Proceſſes: been lo plac das ens 
are, to kee p the intermediate V, ertebra 
from beidfy, thruſt backward or forward, 
then there wou d have | been no more rea. 


{on why in, I Inſpira 27 IN e Ribs Sigg 
TW 


have moy d upwar 
backwards. But as 4592 are now ef hr 


theſe Proceſſes force 1's Ribs to move up. 
wards and ſo lift up the Sternum, whence 
thedilatation of the Thorax proceeds, which 
cou'd not dilate, were. 1 no Tranſwerſe 
Proceſſe es, or they otherwiſe di pos- d. 
Now can there be a more manifeſt In- 
Kance of Council and Contrivance than 
this. Certainly, if infinite Wiſdom.) were 
ſuppos'd to have fram'd this part, it cou'd 


not have giv'n a more pregnant Indicati- 


on thereof. 2, As I have obſery'd be- 
fore, ſome Dares are articulated after the 
manner of Ball and Socket as the Humerss 

with the Srapula, and that for this wiſe 


End, that the Arm might have all man. 


ner of poſſible Motions; but the Dine 


an Cubis is join d by way of "Charnal 4 


that 


mat 95 
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ä ale aus deere might Fe the more 
ſtrong,” for had it been after the former 
manner, ve ſhou' d have had no Benefit 
thereby, for that Articulation of the Shoul. 
der, takes off the Neceſſity of another 
ſack! here; the Hand: by it, having all the 
Motions, that it-could have by another of 
the lame kind in this other Articiilation; 
and we- ſhou'd have loft the Benefit of 
the greater Strength in this Joint. Thus 
we ſee , Nature in theſe Motions loſes no 
Benefit in the ſeveral Parts, that can con- 
ſiſt with the gaod of the — 3. Be- 
cauſe the T cr ef the: Bones of the 
Fingers and: I s, cdu'd not be conveni- 
ently fo large in Proportion to the middle 
of theſe Bones as they are in others, he- 
cauſe thereby in graſping or ſqueezing, 
theſe points of the Fingers which are tat 
THe [Articulations , {,;con'dooly y/ came into 
conta with the Body Dons d ande 
ve Action . be uniſormj and 
by this ſmalneſs of theſe Taherriec, 8 
was à hazard of bringing — — 


* Adtion of the — 3 


. cl es 


: -cler; b contract the Finger and Tos 
quite through, or very: neat the Center of 
Motion; ce Agvtion,wou'd * 
been quite, or almoſt deſtro d. Non 
10 prevent this Inconwemence, the Of, 
Suna (all' ſo from their Reſem. 
zblanoe to che Grains of Beſa mmm) are 
plac' d at the Articulatians of theſe Bong, 
-toiferve as ſo many y Pallies,; about: which 
the Teadons paſs, ar dome: dance from 
the Genter of /the Artiuu 
«the direction of the Motion of ele Ter- 
lang,; are remov d always at the ſame 
5 e er the Center of Mation, of 
2 — Phe ſame Antifiee is ud 
in the Haee „chy means of the Patella; 
Abele are vwiſe and noble Enis, which 
the Wit of Men cou d not have thuugbt 
of; bad che) not obſery 'd them. 9 £123 
nt Lende rere denke ache Bri 
<ontriv'd'; chow cafefulhy and ftrangly i 
chat Organ of rhe Body, ; Fencd 
rom external Injurirs; by a click Wall 
bohrt Ras; and iõO f clbſe and 
| Membranen Wat an _— 
3 Multi- 


Milricude-of Gland: are in in the Corticll 


5 e * 'thoſe that ſerve: the 


ina 
boar the Vrin do not paſs 
5 Ader lame Holes ehe ane i 
_ theydid; chen — ey 

— — owt 

_ thireof, a 9 154 in che Hrt 
vier their dilamion and pulſutivz wou'd 


of their Paſſage," and ſo oceafion a., 
dior enn attbn of the Bloc en the 
Braig; te the deſtruction of the Whole 


ä Ades of che? 


2111 


part, And of begining Nevwes in the Me- 


Aallar Pat, a hundred of which do not 
exceed one ſingle Hair? How -commodi- 
7 Z Nerwes, that ſerve for four 
4 t 


and all rhe parts of the Su- 
a ent out the ſherteſt und 
l eugb proper Holes in 4 


one of the Body; eatty'd* down 
. erey And it is 'verys _ 
cut, 


violent Netzen | 
lor 405" greater CMA 


e] e the Veins againſt the bony tides 


— Which By theſe di erent Entries 


Ww and Fer of ckele Vellels he nk np 
-Thbf Prins Ale de net Tun Wa 
Hvories- in the Beling 


* 


7 al = ſtore rhe ES which 
isalſoanother wiſe Contrivance of Nature; 
2 the Arterien hete, were by their dilata. 
tion to preſs out the Juice from the "9s 
into the Muſeles of involuntary 

which wou'd. have been 

Heins e gone along Wh d Tok 4 
teries; for thele Veins wou 10 have receix d 
the impulſe of the Arteries, and thereby 
in dome; Meaſure kept it: from the Nervs 
— as ſtrongly is the Heart built, and 
with What a Force does it ſqueeze. out 
che Blood into the Arteries; Boral reckons 
it equal t tha force of 3000 Pound weight, 
aud chat 380 Hound weight of Blood, pa 
ſes through the Heart ęvry Hour. How 
variouſly — effectual — gs are its 
muſ⸗ — Fibres arrang d, and with what 
Judgr ent Axe. ats Column: and Furrows | 
diſpos dl for the cloſet Contractionof i its 
Ventricles, its pbint is turn d a little to- 
ward the left fide, for he more eaſie aſ· 
cent of the refluent Blood in the Caua, 
for b like a reglining iwerted a 
n 1 1 Ar ile heal lower than 


the 
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© ri gbr. All the Auricles and V miete 
have 55 le; „ whereby the Blood has 2 

a * in its true eo forward, but 
from returning the Ame Way; 


ih ou fre gently Leeb — 8 


og to * Ruin of the Hemel; kk 3h | 
N Inconvenience is entirely preve ated, by 
this prudent Contrivance and Sicuation ,of 
Jett And ev.n the Figure of the 
Valvr themſelves, in the feveral different 
Places, is for wiſe Ends and Putpoſes. 
Bat that which is moſt wonderful in this 
Affair, is the different Structure of che 
Heart in the Fatys ,' from that of the 
ſame in adult Perſons. In the Heart of 
the Fetus, juſt oppoſite, to the Mouth 
of th heiCave.aſcmndens, there is à Hole, 
from the Cxw4,; that opens into the Veng, 
Pulnanalis, and iscall dthe Foramen Ovale; 
chere is likewiſe a Paſſage, which runs 
m the Trunk of the Aorta, to the Trank 
of Arteria Pulmonalis. | Now. the, Blood: Z 
hich is IRS, 800 the e E 
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— — — 


the Mother, is by the bl Weis eat. 
ried into the Ports, „ from which it is ſent 


2 


to the Cra, b 
fromthe Tru KO 
the other by the %ig! is throw! t 
the foramen Ovale; into the Feng Fahnen, 
Which carries it te the Jeft Ventriele of he 
Heart, by which it is {quee#'d into the Hor. 
ta; to be diſpers d "over the Body: The 
Blood that comes from tiſe Shperionn T arts 
of the Body, is diverced by the Hh ks of 
the Cavs front the foramen bed And falls 
into the right Ventricle, which throws it 
into the Arteria P laune, om whence 
by the cothiminicating-Ciinal(! 13645 imme- 
gate ly cariediinito the" Horba 2 fo that n 
Blosd that comes from tlie Tab Eſcenden, 
paſſes only t ha the t. Femtricle, 
whilt Fey: oomeg — — the Deſten: 
denn, alles only trsggh the left Heittrs- 
ei The feaſo of winch Paſſages; is 'be- 
; pur the Blood in che Fletir cou id not 
| «throng gh the Lge) {their Vela by 
On: om prefſure up 61 che Blood Vette 6 
| lei the Guile; - ** 
5 I 


Py "=. > + 
S 2 at 


don Blood need 0 path e the 
the Fours bei ” noiltthed! Fm 
; the ener whoſe Fluids had already re 
rel d7 All che Advantag they cow drexp 
frothy elle Nit, itn! her Eungen büt whe 
it tones into the Ai. 480 Wins 10h 
noutiſhed from” the Blood! of" che N. 


| of che hs 2 ty the ——— 
ind! ud fo finding à fee PHI: _ 

the Langte it an. 8 more 
icati ng CatiaÞ: NIA H cli 


— * and h e eürkent it rf Fu 
cg Valbe of the Fernen 0. 
Sed Caf #6 
in tie 2 jo ö IF 


eben . fbi che Alffere 
— he Fatt, - before ant 1 
MOBRAh ! THIS 38 a Piz IHdieatton 
Me dndgg, and of fich an one 48 fl 
ths but" Othrfſcerice, is ſufftefche fof⸗ 
due 006% dottuihly one of the moft edi. 
eee K | 


|: can 73 45 wiſh d for ; Tr to . 
for an Event, that in the natural Courſe 
of things, muſt happen a long time after, 
as an infallible evidence, that the t 

was foreſeen, and the Proviſion gn; 


y 1 een Being; But this is not 
the; 0 nly I tance of a recautios, for 1 K's 
_ - evident, all the ſeveral Steps of the growth 
and V. 7egetation,both of 15 and P! laute, 
E have, been foreſeen; and fore-defign'd, by 
the wiſe Author of Nature; — diffe- 
| rent N 46 6h of co 


0 bas 9 171 eib 
e Wha 


8 cou wt agaip(] ſtat; without 
the e of Light, the. wh it of 


dnp n nan by Chance an 


Houſe: or: ah 1 


and deprivd of all rhe — * Don- b 
Veniences of Life. What a miſerable 
State wou d it be, to be confin d to per- 
petual Darkneſs, and never to behold the 
chearful Light? the Miſery of ſuch a Life 
is beyond Expreſſion and Conception: 
And on the orher Hand, what can be 
more a than that the Particles of 
Matter ſhow'd be ſo framd, as by their 
means to ſhew us the Shapes; Poſitions, 
 Diftances, Motions, yea and Colours of re. 
mote Bodies? How wonderfdlly muſt the 
ſeveral Coats and Humours of this little 
Ball be diſpos d, to tran{ppit through them 
that ſine, andſubtile id, which is emit- 
ted from luminous Bodies, and reflected 
from the Surfaces of 0 pale ones; and u- 
nited on the bottom 0 the Eye. Theſe 
things are not only contrivd and fram'd 
with ſo great Wisdom and Skill, as not 
to admit of a better; but to any one 
who attentively conſiders them; they ſeem 
of ſuch a Nature as ſcarcely to allow any 
other Method, for it ſeems impoſſible that 


a — . * t 9 eee 


to 


ſo vaſt a diſtance, but by the — 
on ef fame. fine Fluid, fv the Opet 
upon the Eye.” Aud -it ſerms impoſſibſe 

Compaſition of the Rye 


chile any ether Com 
ſhaw'd: be lh fitted for that end. 
= Gloe-6f t the Eye 3 is ſplurital; it w 
pos d of fix Cuat e, and three Humoum 
the the Ball Con is call d' the ConjunStivd, and 
wales the white of the Eye, | The ſecond. 
| Selerotica, 1t-25- thick; W aud ind orn.: 
Opale behind, but Tranſpuran besen 
Where it makes the third Coat calld che 
Curnaa,; from its Reſemblance to al piece | 
of Trau parem Horn, it hab a greater con- 
vekity, than the reſt of the Gibbe of the 
Eye, gonſiſta of feveral Lamine, which are 
nguriſh d by fo: ſmall Blood: Vellcls): as t 
obſtruct very little of the Light. It 18 'of 
an e — Senſe, that upon any touch, 
the Tears nge b ſqueer d from tlie. Ea. 
ehm mal Glamiy, to waſhsand oledrs it. 
Pb ſeurth Coat is the Charles; it les 
vader the Salerutita, it hath Irithe Glands 
Ne Qparate a black Liquor, which The | 


internal: Gde-qhereof "IC which | 


is 


et — eng 20550 
ding chen reflected Light from diſturbing 
dhe Riches of Objects ;. this Cat Has 
Hole before, I is called the Papille, | 
for admittin che Light. The fifth is the 
ven which is nothing but the Circum⸗ 
— — ;thei F N is Nompand, bf 

and ſtraight . ien, to contract or 
dilate, according to the ſtrength or weak. 
_ nels of ther Light, fer an gar; is x 
| t99:ihrdng;, ha-Cirtulor: Fibres contract 
the Pupills,- chat: then Force-byre hot the 
Eye ; and when it is weak; the firaight 
Fubrer dilate it, to let in more Rays, for 
the mere diſtinct Viſion. On the inſide 5 
of the Leu om ite Gircnimfereure Which 
joi the Choroidec, riſes the Li Fare 
liare, by which the forepart a the Eye is 
Preſo d ut ward, — — i 
on theridxe- of the Eye {1 engthned, Nicks i 
of tod near Oben The fixth 
N ahe . hee cute Rien 


the; Hire of the 25 
"7x 


of Objedts —— "The firſt Huron 
iscalFd the Aſueous, it lies immediate 
under the Cornea, it is thin and liquid, 
and of à ſpirituous Nature, in ſo much 
rhat it will not freeze in the greateſt Froſt : 
The ſecond is the Chryſtalline, KY next che 
Aqueouæ; it is convex on boch ſides: and 
re ſembles a double convex Lent; it is eb. 
ered with à fine Coat, call'd: Arimes, 
The third is the glaſſß Jumoui 
chicker than tlie \ Aqueous , and diner 
than the Chryſtulline, it gives a _ 
Figure to the Eye, upon its back part, is 
the Retina ſpread, which it keepeth at 2 
diſtance from the Chryſtalline Humour, re. 
4 —_ ite to receive the diſtin&impreſſion of | 
Objects. The Optick Nerves are inſerted 
un ebe inide of the 05 pril Axes, whereby 
the middle p ribs ev ry Objet 36+ 
ſtinctly· ſeen, — the Center of the Rei- 
a 18 inſenſible, as Monfieur 'Mariotre has 
_— by E nt. "And: conſequent- 
Ay, had the Center of the Oprick Nerves 
E. neided, with that of the Rara; the 
| ale point of: any Object had been in- 


32g? my 1 viſible ; 
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viſible; bur by this lateral Inſertion of 
theſe Nawes, the point of the Object 
which is irviſible inthe one De, becomes 
viible in the other; for it is/impollible; 
that the Rays ſhou'd fall on the inſide of 
both Eyes at the ſame time. The lighit 
which a from the ſeveral Points of 
Objects, is ſo refracted (by the Cornea and 
1 principally) as to moet 
1 the Retina, and there to 
in lies ame Order and Proportion, "with 
the Object, the Image thereof, (as is evi. 
dent by taking off that part of che D 2 
Mater, which covers the backſide of the 
Retins, from tlie E Je of any dead Auintal, 
and then placing the Ey e in a fit Hole, o 
a dark ned Room; for then upon 
"the — part of the Revive, we. ſhall ſee 
h it, the Pictures of external Obje | 
auß e infde) and theſe Pikture 
by en the Oprick X 


Nope, can 5 * more . bie than this 
3 Eyes \ev'ry-part contribu. | 
4 toward its Perfection. The 


Cornea 
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den nh ed 
0 to 10 


7 e der 1 chan Ky: a # 
er es ——— 


render at, obl ects are to 
Ad ie che 15 25 of che Wage oh or | 
grees of 855 8 Wa, 4 | 

2 e the. Ket 
ce from. the Chr Mollis 


ine 4 5 E 


* cal dee 1.1 
5 1 E The Chor 


Fir 15 
Optic | e are inſerted gnche 


74281 be ofit 1 5 
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— _— TT — —— 
ha fight TT nfo 
th and light Boo | 


that . the'f 
Eyelids defend it from 
dies that wi in the Hir; rhe Santimnt 
Motion of Eye , molten ad f 
the Cornea, el e it wrd dry er grew Ur: 
tyz it . in a Hote, "wal d wirt & 
Nang te kept Kom more pow. 
erful Injuries: The feveral refraQi evi 
mes of the Cyatt and Hwmokrs:'! ſerve'ts 
comect the Errors affing from whe. aifts 
renr RofrangibNiries of the RS f Light | 
Our 8 are-double; ts Teewe both: ſides 
- Becauſe if che Objects 
were near; b N ot Eye were plac d; 
we cou bot Ulſtinfily r themahat 
ſhouid be ſietated towatd' the ſides of o 
Body, and ſo ech d hot gnard our'felyes 
from the Dangers, thence ariſing. ' Befidey | 
aiſh the diſtafce „ 


ve edu d not diſti 

Objects by - bne-Ej ye)" for our two Eyes ate. 

ke two/ prey Stations in Longenietry, 

by che aſliſtance”"of "which, the dia ice 
een two Objects ib meaſured.” N 

ſo, When one Bis 4 78 3a6denally rendred 

ache, dre oxy! the Bleſſinps of this fo 


neceſſary 


neceſſary 1 ha, = Bonefi of the 
other. It is obſervable chat the Figure 

of the. Chryſtallin Humour of Fiſhes): is 4 
Ses feat deal neafer to a Sphere, than that 
of Land Animals, and that becauſe of the 
different refractive Vertue of Water from | 
Air, for that convexity. which won'd-unite 
the Ray 's of Light coming thro gh At, 
will not unite the ſame ſo perfe 
point, in the ſame, diſtance, 
throu gh Water. In choſe r 3 
ther their Food from the Ground the Fupill 
is Ozal or Elliptical, the 87 reateſt Diame. 
ter going tranſverſly from fide' to ſide; in 
wat that ſeek their Food on higher Pla- 
; its greateſt Diameter goeß from the 
27 of the Head towards the Feet Per pen. 


13 dicularly, theſe two different F igures be- 


ing wonderfully fitted to the different ne. 
ceſſities of chele Arzimals.-. Thoſe lving 
Creatures that by their Figure; and for o- 
ther reaſons, have no Motions of their 
Neck, have aCluſter of Sem of Serriſpherical Eye. 

balls which, ſend an the Pictures of Objects 
al a Tag! them zl and ny: hg 2 5 

* ' their 


Sr in FI Gap Fg "heir Retins 

ured; white ;--which reflects the Te | 
and enables them. to ſee beſt in the Jeaſt | 
light ;.theſe are wonderful and ſurpr rprizuig 
Indances,' of. Forefight and Counſel, in that 
Being that fram d theſe Organe; but that 
Which to me is moſt ſurprizing in this AG 
fair, is that in rational Creatures,” : Whoſe - 
ene are found; they. ſhou d. have been 
Anbei) fim d in ali: che infinjce poſt 
 Varigtics| oper and under, 
_ feat Object at à due Di 


as to fepte- 
ance, of their 


certain, of by, our orher Senſes, Which 
all [concur ito, demonſtrate that Objects 
at a due Diſtance,, are 405 the ſame. real 
Magnitude our Eyes repreſent them. Now 
we know from the Laws of 'Optichs .. "i 
ths hadithe Retina been remav'd farther 
am, nearet the Chriſtallin 
Hamar, or (keeping t the Retina at the 
fame Diſtance from. that. Humor). had it 
_ conbilled; of two, Segments..of A leſs; gr 
. | her 63 the io had. been ; i- 
een at all; or had the Di- 
vd | ſtance 


true and real Magnituder, and this We are | 


ran been fitted estubthy 


— SEE 
* * * 


. Obje&s | which wen d hre 


ſtanee and we Have tumbled down, zee 


iu te Hate of 
the Cb . Afifte f 
of> Sguent. of Spb eres leſs 
han thoſe of Our Chriftallap Thiadur, a 
ard at reſene, e bad den Objects en 
at! ud „either higgef er leſß 
dan the Trust Hic bd havei ex 
pod us k [chouſend' dinpeivus Mi. 
Rakes," fot Example, „ ef 
s net Feet ſtoni ub 
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uu. Heating iv the nxt Sel in | 
nity to See; r L reckon Feel: 
de one, i the reſt are — 
particular Modifications ), without. which 
our Lives wou'd be very Comfortleſi. 
It is by Means of this Senſe, we enjoy 
the Benefits of Converſation, 2 and the 
Pleaſures of Muſick; and by it we are 
fore war d of thoſe Dangers, our Eyes 
cannot inform us of; and what can be 
more wonderful than that the ſame Me. 
dium of Air, ſhou'd ſerve us for ſo ma · 
ny different, yet neceſſary 7 By it 
our Vapours are ſupported, e 
up to the higher Regions, to be 
To nd. into Snow or Rain, according to 
. the. nces of different: 5 nate g; 
; it's, 3 our ee are prod 


Ears, 


Ele, —— — Mens . to 6ur 
Minds. (ti The Internal Parts of tlie Ear 
are theſe, 1. The Mfeam⁰e © Anditorins , 
Which is :aphtotted, Paſſage for the but⸗ 
ward Air, runing firſt upward, and then 
downward ;/ here are many Glands , 
Which ſepatate à viſcid glurinous Matter, 
_ whichichinders) Inſects, ot any huftful 
| thing, from corroding the Iympannm, 
which is a ſecond principal Part of che 
internal Ear. It is a thin Membrane, like 
the Head of a Drum, ſtretch'd upon a 
| Bony Circle, behind which is the Barrel, 
in the Cavity of which there are for 
little Bones call d tlie Hammer, the An. 
vil, the Stirrup, and the Or onbleulare. In 
this Barrel there are ſeuetal Holes, one 
of which opens, behinds the Palate of 
the Mouth, and receives: Air to ſupply 
theſe Cavitics, that have no Communf- 
cation with the Air, coming in by t the 
outward Ear. Next to the Barrel, is the 
mee. which ends in the / eftibuling, 
and is follow'd by the Cochlea, which is 


4 « Paſſage reſembling a Snail's Shell, itt 
T | it 


-it * ae TEE terminate. Nou 
hen any Saundl is propagated in Dudula. 
 fions "O's the Air (the: Sonoton' Body 
ſtriking the Ambient, Air by many repea. 
ted Vibralions, excites theſe widulations 
In it, after the manner any heavy Bo 
thrown. into a ſtanding Lake, raiſes: in 
the Water, Wayes in a Girele round id) 
theſe are gathered by the Concha, or ex-. 
ternal Ear, and carried through the Mea. 
tut Auclitorius; to the! Hynpanum 01 
Drum, on which beating, t the four lictle 
Bones that are in. the Barrel, are thereby 
mov'd; and as the Drum is faruck by the 
external Air, after the ſame manner is the 
internal. Ab; mov'd by thoſe little Bones; 
and this internal Air, thus mod, makes 
an Imp reſſion upon the Auditoxy Nerwes, in 
the Labyrinth and Cochlea; ſo that as the ex- 
ternal Ait ſtrikes the Drin, ſo does it move 
the Bones in the Barrel, to Airike; the in; 
ternal Air after theſame manner; and as it 
is mov d, fo accordingly is the Impreſſion 
mage. upon the Auditory Nerzes,.,and all 
1 FR SOR W en, to 1 
| the 
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as Sun ce coming! wield FRY: great 
Violence upon theſe Nerves: for we find 
that too ſudden, and violear : a Noiſe; is 
ſtill able to diſturb theſe ſlender Tubes; 

ahd ſometimes to diſorder tllem ſo, as" 
deprive us of this Senſe.” No RO wiſe- 
V is this neceſſary and pleafant Senſe 

 eontriv'd;: for the Gonveniences:of Life! 


Had it been more exquiſite} 88 TE 


little i Noiſe had been capable of diſtur- 
bing us, the buzzing: of 4 Flie, or the i 
Voile of our own Breath, 1 'd have 
pire d our Ears lie a Feal of Thunder; 
and the Motion of every e 
wou' d have rohid us of Reſt; and had 
this denſe beem any ching'confi iderably more 
dull, we ſhou'd* have been in proportion 
thereto, depriv d of all the Pleafures:and 
Adyanrages thence: arifing*:'ſo that it's e 
vident our Hedying is: niecly adjnſted to 
the Oonyeniencies and Neceſſities of Life, 
which is a plain Inſtance of Deſign in the | 
Fabtick ot this: OY gun; the fame might 
ba damonſtrated of the two remaining Sen: 


0 ſesg Which" for Brevitiks Take. Lmiiſt now 
mit. T2 8 XLVII. 


Ny XLVII. Lhave Terre ar de 
all::rhe Canals: except the Ariteriet have 
Valves, by which: their F laids are per- 
mitted to go forward, in their Courſe, | 
but hindered from returning back, all 
theſe Valves, opening lard: che Dk 
of the Natural Motion, of theſe Fluids, 
— by the Preſfure of the Blood i = 
trary Direction, and thereby 
Gag chet backward Motien. 1 — 
Halrier are viſible, not only in the Veins: 
but in the Lymphaticks, the LaGteals and 
Nusius Tluracicur; and it is obſervable 
that tht Channel always goes up the 
2 ſide, ; that oy the Pulſation af the 
ay de pit it immediately 
: 3 prapell'd upward. 
hes, hkewiſc remarkable, "aha the 
Branches {of the Arteries. which o off, at 
any ſmall Diſtar e from the Trunks; do 
all unite again in one Trunk, Whoſe 
Branches communicate; with one another, 
atidwith: athets,. as before; and that for 
| this 1 Dee e eee 
. thel 


1 185 . ' may 
f 8 9 5 * 3 ; 
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nll) brought by >the communicati 
Branches; to the Parts below the 
ſtruction, which muſt have vtherwiſe ö 
been deprivd of Nouriſhment. The Velb- 
city: of the Blood in the extreme Arteries 

is conſiderably leſs, than that of the 
Guink at the Heart, or its Entry into the 
| ta, becauſe it is of theſe extreme 
SF terics the Glands are form d, and iby 1 
them the ſecretions are made, which aswis 
before demonſtrated, * 2 -differenq 
Felotities' in the Blood e ee the 
different Fluids in theſe Glands, : this Di-. 
minution of the Velocity is evident from 
the Proportions Dr. Keztl, (to whole Ac- 
curate Compendium, of the (Anatomy of 
Human Bodies, I have always had rerourſe, 
where my Memiory fail me) has givin * 
all the Branches of the Arterie to the gteat 
Trunk, whereby it appears the Diameter 
of the Aorta, does not bear à greater Pro- 
portion, to the primary Branches of the A- 
erier, than 5; to yr and douß tles the udds i 
gęreatet inthe ſmaller Branches. Hoff 
e r r — | 
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Earle WA of the: leſs Fiore of | 
the Blood! „againſt the fides:of theſe wis 
dening Channels, the thickneſs. of their 
Walls is in proportion leſs, than thoſe of 
the Hrterier. Beſides; that only thoſe 
Een cahat run perpendiculur to the Ho- 
ring are endow d with Valve, which 
ſtick to their Sides like ſo many Thimbles, 
Which when the Blood preſſes back, are 
| ard and fo ſtop. its Paſſage, but are coni- 
pres dl iby the fore ward Motion of the 
5 Blvod-- Now theſe Valves were uſeleſs\in 
other Veins, for their widening Channels, 
gineno Occaſion to the Blood to pal back. 
ward at's Gravity adding lateral, and not 
backward, as in thoſe perpendicular to the 
Horixonʒ; „ the fmall Branches of theſe 
Fein, communicate with one another; 
for che Lame Ends and: purpoſes that the 
Arterie uid „ and having now Ocdaſionñ 
to ſpeak of the containing Veſſels, I ean- 
not ant here the wonderful Contxivane | 
o Natura ain th ſit bien - of e 
Parts of tlie Fetus in the Torraa; the 
Skyll whettot in,theifirſtpartrof the time 


of its Geſtation being very thin, large and 
| . only 


of Natural dee 570 


only 3 the fas 1 Ali 
ven Witli the Limbs are for dispbs das to 
.make; the Head always einerge out of the 
Fluid it lies in, or at:leaft pre ſerves it ina 
Direction that it is ſtill „ with its 
Face to toward it's Mothers Belly: but 
about the time df. its Delivery tbesSkull 
thickens, and hardens, f Liinbs and 
Members ſtretch our, and ſo the Head 
becomes the heavieſt place in the Body 
Whereby ir tumbles over, andide 
that Poſture which ĩs fitteſt for its Deli 
Very. Theſe are ſignal Inſtances of 
Counſel and Foreſight, in the Formation 
of theſe Qrgercs and Pott but I haſten: fo 
a Ghllec wilt, ol bois nnd ow andere]. 
S XLVIII. lieg 1 5 WliGently 
made out that great Truth, to wit 1 
we are wonderfully made, though! 1 have x 
pointed only at a few of thoſe Jos = 
ſtances that the Aniinal Fabric andi Oe 
conomy affords; I now come to make a 
few general Obſervations under one Head, 
and ſo tò put a Cloſe to this Chapter, 
Which e to oy bega 
ul 


7 Bulk hab: feſt Acfian'd in it. 11 i. very 
_ crematkable,) that thoſe ! Animuli, Plans, 
nd Minerals, that are of moſt Uſe, and 
Advantage ro us, are ſuch as will grow 
almoſt in every Soil and Climate, and are 
| more ctive of their kind than others, 
And are found's in moſt Places. Thus Iron is 
is forndialmoſt every where, Corn is the 
Product of all Soils; and Climater, while 
other more curious and nice Plants will 
only thrive in their proper Soils: - Thus 
Hens, Geeſe, and Turkier are mote Pro. 
ductive than Crows or Tac haums, and 
Conies, and Haret, than Foxes or Lyons; 
thus à Crane, which is but ſcurvy Meat, 
lays but two Eggs, and the Alla and me 
other dea Fowls, but one, whereas the Pa- 
triage and the Pheaſam hath fifteen ortwen: 
ty, and thoſe which lay fewer, and are of 
maſt value for Food, lay oftner, as the 
Woodcok and the Diode”: What is more 
admirable, than the ſitneſs of ev ry Crea- 
ture for the uſe we make of him? Thc 
dociliry of the Elephant, ſo long employ- 
een Wary we" ny of ah Camel, 
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ſerts; the 2 of the Sheep >the 
Cleanneſs, Beauty] Strengthy rand Swift 
neſs of the Horſe. whoſe Breath; Foam, 
and ev n Excrements are ſweet, and there. 
by ſo well fitted for our Uſe and Service) 
How. frugally has: Nature avonded ang 
8 when the Cir; 
cumſtances of the Animal wou'd: have en. 
dred em To 2, Thus thoſe Animals that 
are wy of their Nature, have no 5 0 
ck ſight, it bein uſeleſs to ſuch; {i 
5 e PL them time to 10 
longer on an Object, as Snails and Molen; 
but theſe that are endow d with a « — | 
Motien, have Wor, Eyes, and 10 mote 
ick pier ht, as Hawke and 
Haves, 1 nal al ſo, that have 
no: Ears have no Organs 5 making A 
noiſe witkz wantin | 
other wou'd beulſclels, "> Has other 
Inhabitants of the watery. Elemem. 8 
ras Hole of Animals v which 3 — 4 | 
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accommodate a Line of ten Feet, in a Circle 
of a Foot Diameter, than be able to con- 
ceive, how ſome things can be, whoſe 
Exiſtence notwithſtanding, we are forced 
to allow; and ſince it is Jo, it becomes 4 
Wile Man to diſtinguiſh between what 
he can really underſtand, and comprehend, 
and where he muſt be contented” to be 
ignorant. Y n STINT FUR] 
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f . 2 
* or Quantity in the A. 
ftr att, | is that of yyhich We have the clear- 
eſt and juſteſt Apprehenſions, as it is eri. 
dent from hence, that almoſt all Men, 
who- have apply d themſelves diligently to 
diſcover, in a proper Method, the Proper. 
ties of Lines, Figures and Numbers, have 
en in their Concluſions : The Reaſon 
ot, which is, that the Notions: and Tdeus, of 
theſe things, are borh the ſimpleſt; eaſt 
compounded, and moſt diſtinct, and have 
the lea(t Influence on ii Paſſons, Preju- 
dices and Intereſts, which generally gire 
the Byaſs, to our Reaſonings; and yer for 
All this, our Minds can never conceive 
; | . nor 
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Sede undleſs 17 5 
may indeed im improve either of theſe Facul· 
tie, by Study and Induſtry ſo far, as ro 

le. to reach Heights chat may ſeem 
ſurpriſing co thoſe that do got apply them- 
(elves, 0. duch Matters; J but fill, there are 


„to Which, we can never at- 
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rain, chere.is a Non plus ultra, beyond which | 
all is palpable . e and F 00. | 
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4 115 Line is that, both whoſe Ex- 


#emigies are determin d or given, An in. 

Afnite right Line, that, one of whole Ex- 
uemities is given, but not the other 3 f. e. 
Tight Line wich but one Extremicy. An IF 
infa right; Line, that Which is both. ways 


indefinite,. i. e. a Line with no Extremity at 
all... Th us an equilateral Triangle, or A 


Gree of # given ſide or Radius, compre- 
Aaa 2 heads 
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nds 2 N * Für ef an 5 — 
fnite ſide or Kae, (if one may be 
loved to ſpak io) an iuffnite Area; as aſe 
ati equilateral Cone, ot Siber of a given 
ſide or Radius, „males A 2 G bur of 
an infinke Ade or Nadius, an infini Solid. 
Bar becauſe I kin of xrNacare;rhat 
it neither can be n'd'by De 
ada Tae, ao ee Fog | 
ſeribe it, by telling what it is not, rather 
than what it is. And ſeeing beſore we can 
ſpeak any thing Ark, a bout che Ne 
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from the other, there is none. f e more 
certain, than. this, that Hnfiniee l. 
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belehren are Gludations' in infinitum, each 
. tho nfigitely Linde, in them- 
ves, is yer infinicely Great, in rrſpact of 
e e _ x "iT any right 
i in zol che e T 
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tte Length, comprehended between the 
* and the Curve. Thus the Expan. 
fron or Space of the Uniyerſe, is inſinite, in 
reſpect 85 the, place of Body. And what 
is ſaid of infinitely great Quantities, is alſo 
true of inſinitelhy Small ones, for if an in- 
finitely ſmall Quantity, may be a Relatiye 
infinitely Great one, in reſpe of an infinite) 
Leſs. Infinitely Small, and inſinitely Great, 
will then become corrclatives, and+conſe- 
quently the ſame may be inſinitely Great, 
and infinitely Small, in reſpect of other in. 
finitely Greater, or Smaller, and therefore 
E Univerſally, As infinitely Great, is is to . finite, 

ſo is finite to an mfinitely ſmall. Part chere- | 
of, as alſo, as finite to an infinitely mall 
Part thereof, ſo is that, to an eat 1 
; Toy of this infincely ſroall des i 


| Wy V. Nibers, are the nat {i A 
add diſtin Pictures, or Repreſentations, of 
finite Q 5 Quantities, and conſequently .they 
would be ſo likewiſe, of infinite ones, if 
an infinite Number werte aſſignable; But 

A luch a thing, 4s impoſſible, me muſt 


f . B conſider 
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conſider how any finite determitt d Number, 
is incteas d of diminiſhd, and go on in 
inercaſing, or diminiſhing in infinitum, and 
thus frame our Notions of infinitely great 
or mall Numbers; Thus, if we add ty 
perpetually to itfelf, we ſhall have as great 


af fnite Number as we delire, and if we con- 


tinue thus adding in infinitum; we ſhall at laſt 

have a Number greatet than any finite one, 
how great ſoever; i. e. we ſhall have ai in · 
finite Number, not actually, becauſe wWe can 
_ ngver actually go thto  rhele infinite, Additi- 
ons; But Virtually, i. e. we ſhall haye the 
Progreſſion, or the Reprelentation of the 
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Nature, of ſuch a Number, whoſe Sum at laſt 
would be equal to an infinite Number of Uni- 
ties, or other finite Numbers. And becauſe 
determin d Number, is equivalent to a Mul- 
tipl ication' of f ſuch a Number * by; duch ano — 
ther Number, therefotę What may be had 
by a perpetual Addition, may be more 
eaſily obtained, by ſome one or more Mul- 
tiplications, join d together. Likewile, 
a5! by a perpetual Subtraction, from any 
N Aa a 4 fmt 


i. 


| x due Number Row Great Dover, of one or 
| Mmore-unites, we full at laſt obtain #/re 
to any faite Nonaber,. how: 


{mall ſoever, i. e. an eh small Number.» 
And becaiiſe Divifion is only a perpetutt - 

I Subtraction of ſuch a Number, io many tire: 
as the Diviſor implies, therefore, whatever 
may be obtained in this Caſe by Subtra - 


| 4 aud, nay be allo had by Diviſton. But t 
deere it is to be . chat the rien 
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obviate ſome Objections, thar might 
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A and the Concutſe of FC with 4B). is 

greater, *than the Hyperbolick Area." To 
hn this yet more plain, let AK GL 
EA D 


d 2 FT (ſee 


* — . 
> f > 1 a 8 A ww 

© + , %%% Q S3% $48 #7 

8 „ EY . 25 3 2 9 PE 

1 1 |; . — ce none EEE ES en en —— 6 
— ” — * 2 7 | Ws - 7 7 

2 28 3 0 « ; {4 4 Py, 

* — ah SY + 55 
— — — — Fab WS %> 

(ll F. 77 15 75 af = 11 Eee F dz b. — NI | Og 


KLy, and 41 =TE be 1. Let u bean 
e Nurnber, then y 3" expreſſeothe 
Nature of an infinity of Fyperbolveds,” from 


11 1 
— "EASY $. LESS : "IS x ST IK T2 | 
; « ö 3 5 * * * 3 * 1 * - 5 * 4 2 : ay 11 — z 4 1 7 7 4 
# - — 6 5 — 
0 * N 1 5 A ©. 2 © „ 1 - >. ; " 


which ſhews, that the greater you ſuppoſe 
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in reſpect 4 the ſame Abſciſs 46 for 
Exemple, of two Curves yx n, x =1 
the other GL = 55) that which has n = | 


(viz. 3x) =1), ſhall have a longer Or- 
Ante, G L, than the former, which has 
1=2, and conſequently the point L in 
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to AC, than the point L in the fecond 


(i 1), when you, take AG the ſame 
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Areas of theſe laſt are greater than the 
Arta of the fuſt, whoſe Equation is y Sl. 
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finite Times. Now: ſome of em; diverging 
faſter, than others, (choſe, Viz, Where n is the 
greateſt Number) arrive at es ſooner, and 
ſo by theſe means an infinite Number of the 
equal parts, obtain d upon this Suppoſition, 
cannot be equal to the infinite Number. of un- 

* conſtitute the Sea; thus 
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and 1\+ 3 + 27+ 29,0. equal to 
the Area ok. the 7 whoſe: Equation is y * 
I, and as the yea of chis Rt, is greater 
than that of cke fieſt fo are the patts-xcſpes 
dixehy hut the fuſt reduc d to equal pants, 
is 2 l HNA, @6.: Whereas theſe. 
cond is burg 4 2 ++ , c. which 
paris ate leſs hö the ſorter; whereas the 
1 Area is greater than the [NE but the 
reaſon of this diverſity is, „ beeatiſe the ſe⸗ 
cond Ae artives ſooner at o 1, than the 
firſt. And the Denomination of the infi- 
nitely ſmall equab part, is taken from its ar- 
riving at <9 2; without conſidetation of the 
Quickneſs or Slowneſs thereof, ſo that the 
une qual parts, which diverge ſaſteſt, have the 
leaſt rh {mall equal parts, tho in the 
mean time, they make the greateſt Area; 
when an equal infinite doin oC parts are 
taken, as they ſhould do If it were dpolible ; 
ro find the infiaitely {mall equal parts, af the, 
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wefhould infallibly, 8 Relarbon of 
theſe Spaces to one another; but to 
me, at leaſt, it ſeems impoſſible,” with- 
out know ing v es the Loo rarithm of an infi- 
nite Quantity is, in its pofitive Nature, ever 
to arrive at a compleat Com prebenſſ ion 
even of the Relative Natures of theſe infinite | 
Spaces, for theſe equal parts, which I have 
uled to repreſent in ſome manner their Re- 
lations, do not at all extend to the whole 
but to an 4b/a/s, which is equal in 
thera al. I know no way, the Relati- 
ons, of theſe infinite; Aſymprotical Spaces to 
one another, can — but one e 
theſe two, ſuppoſe the Exponent of the 46. 
ſciſs of the one be p, ot the otlier n, then 
5 e ſhall be one another, as 
pr „ „„ 
=P Fa; _ $4 fro Piel * 
which Expreſſions, are equally unintelfi- 
gible; but if we deſire to find the Expo- 

went, ſuppoſe p, of the Curve, whole Space 
ſhall be in a 810 ven Ratio, ſuppoſe 1 tom, 
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Term, from the beginning, which renders 
both equal, and ſo on in other Caſes; | If 


1==/1, then = = 1, which ſhews that no 


Multiple, or & ubmultiple of the 4 mptotical 
Space of the Appollonian Hyper bula, can be 
ſound but it ſelf, fo that ic muſt be che firſt 
and loweſt infinite Space ; that as Unity, is 
its oven Square, Cube, &c. or its own Noot, 
ſo the A ynptotical Space of the Appollanian 
Hyperbola is. e zo (Multiple and. i 
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contain an interminated Space, 4. CDF 
equal to 45, multiplyd into any finite 
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ſome few Problems, that involve Quantities 
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its Abfeifs AC. E its Equation th Ji! 5 
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to find the Radius r, of the Circle which 
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ee At C, be the next Point in the Abit 45 
: 1 400d lo AC ſhall become'infinitly ſmall, 
or equal to the Huxion of the Ahſciſs = x"1 


and then the Equation of the Circle, will be 


„* ir — . and the Enid h the 


; Curv ve by = * 2. But if 4 and C coincide, 
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but in this caſe ; x is infant ſmall * relpec 
of any finite quantity, and ſo is to be thrown 


away and r becomes i. e. The Radius of 


| a Cirele, that has the lame degree of Curya- 


ture, with the Appollonian Parabola, is equal 


to one half of its Latus rectum. It m E 1, 
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x is flowing Quantity. Wher ſore the 
Nadius 4 D is infonitly (mall, or the Carva- 
ture of ſuch Curves 4 BG, is infinitly great 
at the Vertex, in reſpect ol the Curvature of 
the Circle, or berween the Tangent AE, and 


the Curve AB, no Circle can fall.” If m a 1, 
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Eaſe the Exp of by inchefirh Termek 2 
the Value of , becomes Negative, and & in q 
the ſecond Term, being luppos'd infinitly 
oy 1 Bec mes equal to - r S. And 
foth Ga of füch Curves, ar tlieit Vers © 
fraitly | ſmall (for in all ſuch Caſes; - 
the Rl To ac the Vertex is teci procally 
proportional to the Radius of theGrele'whit) 
touches the Curve at that Vertex) in reſpect 
of the Curvature of a Cirelè and ſo the cu 
4B will fall within the Grde oh, or the 
rele will cut che Cube. 
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And thereſore in our Inquiries about the Na- 
tute and Proprieties of things, we ought to 
paſs over all thaſe in which Infinity is con- 
cern d, as being wichout our Sphere, and 
not belonging to our Province: where Fi- 
nity 8 on concern d, there we may la? 
| hour, and hope for Succeſs, God Almighty 
having given us Capacities, adequate for 
ſuch 2:2 but where ever Infinity in 

its ab/olure Nature, and poſitive Qualities, is 
involvd, there we have nothing to do, 
but to leave the Matter as we find it; and 
this Reflexion may be of uſe to us, in 
quieting our Minds, about che Difficulties | 
ariſing in the conception of thoſe things, 
| where the policive Nature of Infinites, are 
neceſſary to be underſtood ; and ſuch are is 
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